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CALIBRATED COIL RANGES 


The NC-200 has ten calibrated coil ranges. Six of these ranges provide con- 
tinuous coverage from 490 KC to 30 MC. The remaining four ranges cover 
the 10, 20, 40 and 80 meter bands, each band being spread out over the major 
portion of the dial scale. Each bandspread range is independent of the other 
ranges. Its calibration is fixed, it is tuned by the main tuning control and its 
frequency is read from the big sweep pointer on the dial. 


An improved wide range crystal filter is used in the NC-200. Selectivity is 
adjustable in six steps, corresponding to total band widths of approximately 
200, 1000, 2200, 4000, 5800, and 7600 cycles respectively for 10 to | attenua- 
tion. The phasing circuit has been given particular attention with the result 
that rejection ratios as high as 10,000 to | are available when the interfering 
signal is only a few hundred cycles from the desired signal. 


Wiiek ei BLE COIL TUNING SYSTEM 


The NC-200 employs the movable coil tuning system which has thoroughly 
proved its soundness on the NC-100. RF and Oscillator coils, together with 
their associated padding condensers, are mounted in separate pockets in a 
heavy cast aluminum shield. This shield moves bodily on a track, bringing the 
desired coils into operating position directly below the tubes and condenser, 
and taking unused coils out of the way. The shield is shown at the left without 
its heavy cast cover. Ranges are selected by the same knob on the front of 
the receiver that is used for tuning. 


ZeOnweyABLE OR AC OPERATION 


Typical of the refinement of detail in the NC-200 is the provision for operating 
standard AC models on batteries for emergency or portable use. All that is 
necessary is to plug in a battery cable in place of the dummy plug supplied with 
the receiver. This makes all necessary connections, and leaves the speaker and 
standby switch in operation. The B-supply filter is left in circuit to assist in 
filtering vibrator and dynamotor B-power units. 
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J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
Established 25 Years 


He has directed the training of more men for 
the Radio industry than anyone else. 
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Broadcasting Stations employ operators, instal- 
lation, maintenance men and Radio Technicians 
in other capacities and pay well. 


Set Servicing pays many Radio Technicians 
$30, $40, $50 a week, others hold their regular 
jobs and make $5 to $10 extra a week in spare 
time. 


Loudspeaker System building, installing, serv- 
icing and operating is another growing field for 
well trained Radio Technicians. 


| Trained These Me 


Chief Operator Broadcasting 
Station 
Before I completed all the les- 
sons, I obtained my Radio 
Broadeast Operator’s license and 
immediately joined Station 
WMPC where I am_ now Chief 
Operator. HOLLIS F. HAYES, 
827 Madison St., Lapeer, Mich. 


$10 to $20 a Week in Spare Time 


I repaired some Radio sets when 
I was on my tenth lesson. I really 
don’t see how you can give s0 
much for such a small amount of 
money. I made $600 in a year and 
a half, and.I have made an average 
of $10 to $20 a week—just spare 

time. JOHN JERRY, 1529 Arapa- 

hoe St., Rm. 17, Denver, Colorado. 
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Former Truck Driver Has Own 
Radio Shop 


Before taking your Course I earned 
about 1744. cents an hour as a 
truck driver. When. I had com- 
pleted 20 lessons I started service 
work, During the last two. years I 
es have made about $3,000 in’ Radio. 
I_now own my own shop: KARL KELLY, 409 
W. Calhoun St., Magnolia, Ark. 
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to show how I train you 
at home in spare time 


for Joel fobs in 


Get my sample lesson Free. Examine it, read it 
—see how clear it is, how easy to understand. 
Find out how I train you at home in spare 
time to be a Radio Technician. Do it now. 
Mail the coupon. 


Jobs Like These Go to Men 
Who Know Radio 


Radio Broadcasting stations employ Radio Tech- 
nicians as operators, maintenance men and pay 
well for trained men. Radio manufacturers 
employ testers, inspectors, servicemen in good 
pay jobs with opportunities for advancement. 
Radio jobbers and dealers employ installation 
and servicemen. Many Radio Technicians open 
their own Radio sales and repair businesses and 
make $30, $40, $50 a week. Others hold their 
regular jobs and make $5 to $10 a week fixing 
Radios in spare time. Automobile, police, avia- 
tion, commercial Radio, loudspeaker systems, 
electronic devices, are newer opportunity fields 
for which N. R. I. gives the required knowledge 
of Radio. And my Course includes Television, 
which promises to open good jobs soon. 


Why Many Radio Technicians 
Make $30, $40, $50 a Week 


Radio is already one of the country’s large in- 
dustries even though it is still young and grow- 
ing. The arrival of Television, the use of Radio 
principles in industry, are but a few of many 
recent Radio developments. More than 28,000,000 
homes have one or more Radios. There are more 
Radios than telephones. Every year millions of 
Radios go out of date and are replaced. Millions 
more need new tubes, repairs, etc. Over 5,000,000 
auto Radios are in use and thousands more are 
being sold every day. In every branch, Radio 
offers opportunities for which I give you the 
required knowledge of Radio at home in your 
spare time. Yes, the few hundred $30, $40, $50 
a week jobs of 20 years ago have grown to 
thousands. 


Many Make $5 to $10 a Week 
Extra in Spare Time While Learning 


The day you enroll, in addition to my regular 
Course, I start sending you Extra Money Job 
Sheets—start showing you how to do actual 


SAMPLE LESSON FREE 


1 want to send you a sample 
lesson, ‘‘Broadcast, All-Wave 
and Television Superhetero- 
dyne Receiver Principles’. It 
covers the basic interferences 
in superhets and how they are 
rectified. It brings out the im- 
portance of the  preselector, 
mixed first-detector, local os- 
cillator, intermediate frequency 
1.F. amplifier, tracking, peak 
and band pass adjustments, 
band switching and modifica- 


tdi, tonvadaating: to“cTateviston IN IGE heh clos bP heme 
reception. All subjects covered Address 

with special emphasis on serv- SN- Seaver tteiscate 
icing. You can get this lesson Cliysas tee 


FREE. Just mail the coupon. 


64 PAGE BOOK 
| Good for Both SAMPLE sson TE 
B J. E. SMITH, President, Dept. 1AB3 


National Radio Institute, Washington, D. C. 


Without obligating me, mail your Sample Lesson and 64-page Book FREE. 
particularly interested in the branch of Radio checked below. (No salesman 


call. Write plainly.) 


Radio Service Business of My Own 
{J Service Technician for Retail Stores 
LJ Spare Time Radio Repair Work 

O Broadcasting Station Operator 


Radio repair jobs. Throughout your course I 
send plans and directions which have helped 
many make $5 to $10 a week in spare time 
while learning. I send special Radio equipment; 
show you how to conduct experiments, build 
circuits. My Course includes Television, too. 


You Get This Professional 


Servicing Instrument 


This instrument makes practically any test you will 
be called upon to make in Radio service work on both 
spare time and full time jobs, It can be used on 
the test bench, or carried along when out on calls. 

It measures A.C. and D.C, voltages and currents; 
tests resistances; has a multi- 
band oscillator for aligning 


any set, old or new. You get 
this instrument to keep as 
part of your N. R, I, Course 


Find Out How N. R. |. 
Teaches Radio and Television 


Act today. Mail coupon now 
for Sample Lesson and 64-page 
Book. They’re FREE. They 
point out Radio’s spare time 
and full time opportunities 
and those coming in Tele- 
vision; tell about my course 
in Radio and _ Television; 
show more than 100 letters 
from men I trained, telling 
what they are doing and earn- 
ing. Read my money back 
agreement. Find out what 
Radio offers you. Mail coupon 
in an envelope or paste on 
penny postcard—NOW, 


J. E. SMITH, President 
Dept. 1AB3 

National Radio Institute 
Washington, D. C, 
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Installations 
© Auto Radio Installations and Service 


{J All-around Servicing Technician 


(If you have not decided which branch you prefer—mail coupon now, for information 
to help you decide.) 


Free 
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In Februacy Issue 


F-M Transmitter and Receiver for the 
Amateur — new simplified design — 
Ricardo Muniz, E.E., and S. Morton 
Decker 

A Compact High-Fidelity 20-Watt Am- 
plifier—Harry D. Hooton, W8KPX, 

New Design of All-Wave Tuner—Her- 
man Yellin, W2AJL 


14-Tube Communications 
Charles R. Leutz 


A Bamboo Beam Antenna—R. M. Blan- 
chard, W4FIC 


UHF Receivers for 
S. Gordon Taylor 
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FULL EQUIPMENT 


Included with 
RAYBERRY RADIO TRAINING! 


Experience Easily Acquired at Home! 


Cver 100 Experiments Pfs Many Other Special Features 


ALL DESIGNED TO HELP YOU MAKE FAST PROGRESS! 


SPRAYBERRY Training starts right at the beginning of Radio... unfolds 
each subject in a simplified, logical, understandable style. You easily learn Tele- 
vision, Frequency Modulation, Signal Tracing, Mobile Radio (Auto—Tank), 
Aviation Radio, Electronics, Facsimile Radio, Radio Set Repair and Installation 
Work. You learn quickly in your spare hours... AT HOME OR AT. CAMP. 


Training Prepares You for a Business of Your Own... 
Or Good Radio Jobs at Excellent Pay! 


The great, fascinating and progressive field of Radio and Television offers many op- 
portunities to the man who wants to get ahead. There is good money to be made. My 
Training is designed to give you quick access to these opportunities. SPRAYBERRY 
Methods are thorough and practical. Your Training will not interfere with your 
present work. 


You Get Professional Test Equipment 
Plus Experimental Outfits! 


- . » Includes 146 RADIO PARTS for building a complete Receiver, RADIO 
TOOLS and a modern TESTER-ANALYZER. You also receive 8 BIG SHIP- 
MENTS OF RADIO EQUIPMENT fer conducting actual experiments with 


your own hands. I show you how to create Radio defects . . . how to correct 
them. 


ALL EQUIPMENT 
BECOMES YOUR 
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XP PERSONAL PROPERTY 


READ WHAT THESE FELLOWS 
SAY ABOUT THE NEW PRACTICAL 
SPRAYBERRY TRAINING 


EARNED $250 SINCE 
STARTING 

“T have only completed one- 
third of the Sprayberry Course 
and I find it very interesting, 
which makes it easy to learn. i 

“By devoting several hours of my spare time 
daily to studying and servicing, I have made about 
$250 gross since starting the Course.’’ Uarl W. 
Hostetter, R. No. 4, Lebanon, Pa. 


No Previous 
Experience Needed 


It makes no_ difference 
what your education _ has 
been. f can fit you quickly 
fora good-paying Radio job. 
1 make it easy for you to 
Grasp Radio principles and 
remember them. Your suc- 
cess is my full responsi- : : 
bility. <3 
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“SO MUCH FOR SO LITTLE” 

“Now just a few words about your Course—the 
more I get from it, the more I wonder how you can 
give sO much for so little. 

“TI believe it to be the finest of its kind obtain 
able, and I would urge anyone wishing to study 
Radio seriously to take your Course.’’ George W. 
Elliott, 521 Elwyn St., Nelson, B. C., Canada. 


if EARN WHILE YOU LEARN 5 
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have made over $300 net in the past six mouths, to put your equipment to actua nert= 
loi ; 7 Fis ee i een eat pr dling money-making Radio Service Jobs short 
Coing some full and some part time Radio servicing os . ae aint OF RADIO 
“I am completely satisfied in every way with your ly after you begin Training. SPRAYBERRY ACADEMY 
Course, and I am mighty glad I signed on the 
‘dotted line,” making me a student of the Spray Learn More About the Sprayberry F. L. Sprayberry, Pres. 
berry Academy of Radio.’’ Wendell M, Caldwell, 93 Method And How Easy It Is to Start 


445-A University Place, N. W. 
Washington, D. C. 


Please send my FREE copy of “HOW TO MAKE MONEY 
IN RADIO.” 


Hickory St., Rochester, N, Y The complete details of my fundamental 


Course and Advanced Training Course ie 
REMEMBER: THE SPRAYBERRY sons we ly comet om 


COURSE iS SOLD UNDER A Send for your copy. No obligation. 
MONEY-BACK AGREEMENT! 


RUSH THIS COUPON for BIG Nie Re, 
(GIVING: COMEIEE Ie (i oe ah Ne 


Tear off this coupon, mail in envelope or paste on. 
penny postcard. 
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RADIO WOULD HAVE WADE UT 


~ wun MILD” WEST! 


ACK IN THE DAYS when the 

stagecoach careened through 

the ‘‘wild west,’’ highway bandits 

were the terror of travellers. Inade- 

quate communications slowed re- 

ports of robberies, made capture of 
criminals difficult. 

Had radio been available at the 
time, this lawlessness would not 
have flourished. Today, radio aids 
highway patrols and police every- 
where in the important task of 
stamping out crime. 

Radio today gives vital news to 
the world almost as soon as it hap- 
pens. In making and keeping mod- 
ern Americans the best informed 
people on earth, an RCA Service, 
the National Broadcasting Com- 
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pany, operates two nation-wide 
networks 35 hours a day. 

Vitally important also is the role 
of R. C. A. Communications with 
its direct transmission to and from 
43 countries, and between leading 
US Sieities. 

So that all America may keep 
tuned to the pulse of the world by 
radio... so that quality will 
be ever higher... prices ever 
lower...the RCA Labora- 


tories continuously engi- 


RADIO CITY « NEW YORK | 


neer new developments, which are 
made available to RCA licensees, 
including the RCA Manufacturing 
Company, for radio sets, records, 
transmitting equipment, and other 
radio and sound apparatus. 
saber ao 

RCA Manufacturing Company, Inc. 
Radiomarine Corporation of America 
National Broadcasting Company 
R.C.A. Communications, Inc. 
RCA Laboratories 
RCA Institutes, Inc. 
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Editorial 


RADIO KNOWLEDGE 
PAYS 


By HUGO GERNSBACK, Editor 


HE radio industry has become such a huge art that it is quite 
hopeless for the average individual to know everything that 
is going on in the many branches of radio. 


As this is also an age of specialization, it is of paramount im- 
portance to those who wish to become identified with the radio 
industry, that they should make themselves letter-perfect in the 
particular branch in which they are most interested. Should you 
wish to become identified later on in any one division,—such 
as radio transmitters, radio tubes, radio broadcasting, radio 
receiver design, television, aviation radio, or several dozen others, 
it is of the utmost importance that you know all about this particu- 
lar endeavor and make it your business to learn everything that 
there is to know about it in one way or another. 


While it is necessary to have a general knowledge of radio in 
all its branches, this can at best be only superficial, and very few 
men can embrace the entire radio art today. It is much too big 
for that and far too complex—yet what this country needs today 
mostly is specialists. This can best be demonstrated in that branch 
of radio known,as “radio amateurism.” 


For over two decades American radio amateurs went along 
unmindful of foreign strife and war. Suddenly the present emer- 
gency comes along when hundreds of thousands of young men will 
be drafted for national defense. It is quickly found that instead 
of the fifty odd thousand licensed radio amateurs, the Army, Navy 
and Aviation branches will require over 100,000 signaling men 
who not only know transmission and code, but who know signaling 
right from the ground up. It is one thing to know the code but 
quite another to know how to handle a rig—both transmitter and 
receiver—in theory and practice, how to put them together and, 
when either gets out of order, know how to hunt for trouble and 
eliminate it successfully, This is the kind of knowledge needed 
by men in the service, and these men cannot know too much. 
Particularly during war times does this hold doubly true, because 
then not only knowledge, but speed becomes the order of the day. 


When I talk of “specialization” in any given branch, I mean 
just that, and I repeat that it is necessary to know all about it. 
Thus, for instance, the amateur who may know how to transmit 
and receive at a fast clip may not be a good radio technician. He 
might know the theory of radio but he may not be a practical 
radio man. If, let us say, he gets into the Army and has a chance 
for early promotion, he might be handicapped on account of 
deficient knowledge in technical radio matters pertaining to sig- 
naling, and this alone might disqualify him. That is the reason 
why I lay such great emphasis on the term “specialization.” It 
means that you cannot be haphazard in your chosen work—vou 
must be letter-perfect in it, I repeat it because it is so very impor- 
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tant and so obvious, yet it is constantly being overlooked by so 
many otherwise ambitious young men who later on wonder why 
they have not advanced more rapidly. 


If you wish to specialize—if you wish to get somewhere in 
your particular endeavor—you must leave no stone unturned to 
get the last ounce of knowledge out of your subject—theoretical 
as well as practical—all of which will, in due time, be of tre- 
mendous importance to you, Theoretical knowledge is, of course, 
important and you can get that from books, from radio courses, 
magazines and the printed word in general. Just as important is 
the practical end—whether in the field or at home makes little 
difference. You must constantly train yourself with both mind and 
hands and you must keep everlastingly at it. Even a single week 
of neglect will make itself felt, because during that time you may 
have overlooked a certain magazine or newspaper article which 
is often the information that you need most when you want it 
later on. You will say that all of this is difficult and a hard task. 
Very true, but there is nothing that you or anyone else can do 
about it. This is in the nature of things and something that cannot 
be avoided. Those who get to the top are the ones who strive 
incessantly and make great sacrifices to get there. Everything has 
its price and success is no exception to the rule. 


In radio particularly, due to the huge expansion of the art and 
due to its great ramifications, the radio expert today is in demand 
everywhere—whether in the industry or in the Army. It is not 
easy to become an expert and it is not an easy road to travel to 
become one, but in the end it pays huge dividends. 


What should be of particular interest to those who take radio 
seriously, is that there is one outstanding point to be considered. 
Of all endeavors, the radio art is perhaps one of the least costly 
in which to acquire knowledge—theoretical as well as practical. 


Neither the theoretical learning nor the practical is expensive 
and you do not necessarily have to go to college to become a radio 
expert. Very frequently you can do it in your leisure hours at a 
cost that is low. Thus, the theoretical knowledge can he readily 
obtained through books, correspondence school courses, magazines, 
etc. The practical knowledge can also be so obtained, and if it 
cannot be done at home, it is possible to get a position in a factory 
or laboratory, if you offer to work as an apprentice without cost. 
This often appeals to the employer, who might take you on 
even at a minimum rate if you are persistent and show him 
that you want to get into the game badly enough. Remember, 
the expert is not worth his salt if he cannot sell himself and if he 
is not persistent enough to make others see that he has a sufficient 
knowledge in his chosen endeavor. 
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“WIRELESS POWER TRANSMISSION’? 


(Cover Feature) 


he possibility that homes may be lighted 
with power picked up from the air, as 
we now receive radio programs, is seen by 
Westinghouse engineers as a potential fu- 


ture development of the “Klystron,” a new- 
ly developed tube which transmits power 
through space. The accompanying photo- 
graph shows I. E. Mouromtseff, a company 
research engineer, making some final ad- 
justments on one of the tubes. The energy 
from such a tube may be focused like a 
light beam with the aid of a copper-lined 
horn. 


\ recent demonstration held in the com- 
pany laboratories for a group of university 
deans and professors demonstrated the 
tube’s ability to light electric light bulbs 
at a considerable distance. At the demon- 
stration, visitors were given flashlights to 
which short antennas were connected and 
these were lit by means of the Klystron 
waves. 

Other possible uses suggested by Mr. 
Mouromtseff were to supply ultra-short- 
wave heat for medical treatment, to increase 
the number of television channels, and to 
serve as airplane beacons. This tube was 
described at some length in a previous issue 
of Rapto & TELEVISION. 


MORE FCC MAIL 


he Federal Communications Commission 

keeps busy not only with regulatory 
work, but also in answering just oodles of 
letters from listeners who have complaints 
to make or “axes to grind.” It explains that 
it lacks authority to help such persons as 
(1) those who do or do not want Father 
Coughlin on the air; (2) a Louisville man 
who complains about the “commercial” on 
a tobacco show; (3) the Cincinnati listener 
who worries that a certain show “might 
influence children against law and order”; 
(4) residents of Lowell, Mass., and Duluth, 
Minn., who want liquor advertising banned ; 
(5) several persons in Baton Rouge, La.. 
who want all but religious programs banned 
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on Sunday; and finally (6) a Connecticut 
man who is angry because his receiver is 
not working properly. 

The Commission also cannot supply the 
following items which have been requested : 
(1) A list of radio stations which issue 
membership cards to listening clubs; (2) 
a list of approved schools; (3) a certain 
radio script; or (4) program schedules. 

Incidentally, remember that Jimmy Stew- 
art was given the set of call letters which 
were KHJ/M? Now it might interest you 
to know that Charles Rogers, motion pic- 
ture actor, has been given the license for 
his airplane radio. His call letters are 
KHBUD—his nickname is Buddy. 
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TELEVISION’S GALA COMEBACK 


elevision came back with a bang in the 

New York area for the last gasp of the 
presidential race. NBC went on the air 
with a remote control from Madison Square 
Garden to cover the address of President 
Roosevelt at the bang-up Democratic rally 
and followed a few nights later from the 
same point with the Republican rally star- 
ring one Wendell L. Willkie. (Remember 
him? ) 

Although the television trucks had been 
torn apart for reconstruction, they were 
hastily re-assembled in a week less than 
the time which had been allotted for the 
job, in order to make these broadcasts, 

On election night, television really went 
to town with the most comprehensive cover- 
age of election returns ever put on the air. 
W2XBS commenced its program at 6:45 
P.M. with Lowell Thomas and continued 
with election returns straight through until 
1 A.M. Among the personalities featured 
in the show .were Leo Rosenberg, whe 
broadcast the world’s first election returns 
on radio (and who is now Vice-President 
of Lord & Thomas); Graham McNamee, 
pioneer radio announcer ; John B. Kennedy ; 
Raymond Clapper; William Godwin; H. V. 
Kaltenborn; “Baukhage’; “Red” Barber. 
and, of course, that pioneer television an- 
nouncer, Ray Forrest. But the star of the 
show by a long shot was an Associated 
Press teletype machine which ticked away 
merrily for the larger portion of the 
time, showing the televiewers latest re- 
turns as fast as they came over the AP 
tickers. Also interesting were various little 
gadgets and the map which the Television 
Department had prepared to make the cov- 
erage even clearer. The sketch below 
shows how NBC’s largest studio was set 
up not only to put the election returns on 
the air with the least possible delay, but 
also to serve as a reception room for some 
2500 members of the radio industry and 
other guests at the broadcast. 
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SIX-WAY DIRECTIONAL MIKE USES TWO SETS OF ELEMENTS IN SERIES 


new directional microphone known as 
639B has been developed by an en- 
gineer of the Western Electric Co. Its in- 
ternal structure combines in series the out- 


puts of a moving coil and a ribbon micro- 
phone element. When a sound strikes this 
combination from the front, the output volt- 
ages of the two elements are in phase and 
therefore additive, but when the sound ar- 
rives from the rear, the phase of the ribbon 
element is reversed while that of the moving 
coil element remains unchanged, and the 
outputs tend to cancel each other. The 
photograph shows the external appearance 
of the microphone, while the drawing 1s 
a three-dimensional diagram showing the 
directivity pattern of this new unit. A quar- 
ter section is cut out to reveal the form 
of the surface. At any angle, the sensitivity 
is proportional to the length of the radius 
drawn to the center of the solid, as indi- 
cated by the crossed lines. The microphone 
has many applications for pickup. It may 
be used with great efficiency for speakers 
in a hall where a large audience is assem- 
bled when the sensitive side is directed at 
the speaker and the insensitive side toward 


the audience. It thus permits the voice: oF: 
the speaker to “dominate any applause. or 
other manifestation from the audtence: 


CONTROVERSY OVER COLOR IMAGES ROCKS TELEVISION. INDUSTRY 


harles Chaplin, comedian, saw a reel of 
color film televised on black and white 
and color receivers standing side by side 
in a CBS demonstration room. Mr. Chap- 
lin, according to CBS, said, “The color tele- 
vision I have just seen is an American 
product and is a striking argument for 
democracy.” The last phrase refers to a 
statement by Dr. Peter C, Goldmark that 
Nazi scientists had failed to produce color 
television and finally abandoned it as im- 
possible. (In Britain, however, John Logie 
Baird had demonstrated color tmages alinost 
two years ago; here in the United States, 
Bell Telephone Laboratories had presented 
full color television more than ten years 
ago.—Editor ) 
Mr. Chaplin is, however, quoted as say- 


ing that “color television is terrific” and 
concluding with, “I think that now that you 
have got color you can start television off 
on its right foot.’ However, other televi- 
sion engineers claim that, while color tele- 
vision may be suited to film transmissions, 
it will require such light intensity (and 
resulting heat) that in its present stage it 
will be impractical for indoor “live” pick- 
ups. They also criticized the use of the 
Goldmark color wheel and compared it to 
the obsolete scanning disk abandoned hy 
all laboratories many years ago. 

Color will probably be one of the subjects 
under discussion when the Federal Com- 
munications Commission goes into a huddle 
with the National Television Systems Com- 
mittee early in January. Rumors are that 


the major change possibly to be made in 
television is that waves will be wertically 
polarized rather than horizontally polarized, 
as at present. 3 

Interviewed in his office, T. S. 
NBC television 
pointed out that horizontal dipoles (aerials) 
highly directional and 


Hutchin- 


son, program director, 


are are desirable 
when but one station is on the air, but that 
multi-directional vertical dipoles are far 
more practical when several television trans- 
mitters surround a point of reception. It 
that the 441 


standard will be maintained although it is 


is expected line, 30 frame 


possible that the 525 line, 30 frame, or the 


15 frame method with transmitted syn- 


chronizing pulse, may win out. 


PIONEER STATION GETS NEW PLANT TO BOOST SIGNAL 


EAP, one of the oldest stations in the 

Eastern United States, has just built 
itself a handsome new home .at Port Wash- 
ington, L. I. One accompanying illustration 
shows the outside of the building, together 
with the basi used for the water supply 
employed to cool the tubes; the other shows 
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the interior of the transmission room. 

It is believed that the station location, 
on the north shore of Long Island. and with 
direct..over-water paths to Westchester 
County and Connecticut, will lay down a 
far stronger signal in densely populated 
Manhattan. Two quarter-wavelength an- 


tennas (seen. in the background) will give 
the station’s. signal a_ slightly = directional 
effect in the direction of this borough, 
which has frequently reported. some” diff- 
culty in_receiving the old WEAF signal 
strongly enough to: over2ride: local inter- 
ference. 
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RADIO ENLISTS FOR NATIONAL DEFENSE AS FACTORIES ORGANIZE 


Rave from research to assembly line is 
geared and moving as never before in 
its history to provide Uncle Sam with the 
most efficient and extensive communication 
system ever operated on land, sea and in 
the-air. 

The recent $7,605,773 order placed by the 
United States Army with the Radio Cor- 
poration of America was the largest order 
of its kind in the records of radio manu- 
facturing. The industry is gearing the ma- 
chinery of manufacturing to accelerate pro- 
duction of all types of radio apparatus. 
Vacuum tubes now are being turned out 
by the industry as a whole at the rate of 
400,000 daily. 

So vast has the radio industry become 
since the first World War that. it is esti- 
mated military orders for radio equipment 
in 1940 will be fifty to one compared with 
1917. It is pointed out that vacuum tubes 
in 1917 were limited in number and highly 
expensive, yet today more than 500 different 
types are manufactured at prices that rep- 
resent only a fraction of those prevailing 
twenty years ago. Also durine the first 
World War an aviator “just looked at the 
ground” to find his way or get back to his 
base. Today, radio provides him with a 
voice that travels far, with “blind” flying 
instruments, and with direction finders. 

Further, development of auto radios, short 
waves, microwaves and broadcasting, un- 
known or little used during the old World 
War, are now powerful “weapons” in com- 
munication on land, sea and in the air. The 
massive alternators of 1917 have been re- 


placed by the more efficient vacuum tubes 
that hurl spoken words around the globe. 
It was a real achievement in 1917-18 to 
toss dots and dashes across the Atlantic on 
long wavelengths. To a large extent, radio 
men confess, their activities must be couched 
in secrecy at this time, especially in regard 
to the development of, secret communication. 
3ut they are quick to add, “national defense 
is our No. 1 theme song.” 

In addition, through broadcasting and 
continued improvement of the American 
system, the public is being informed quickly 
of all new developments at home and 
abroad. Since broadcasting as a public 
service was a “by-product” of the first 
World War, such simultaneous contact with 
the populace was not possible when the 
A.E.F. was: overseas. Also, today, radio is 
an important Pan-American link of friend- 
ship that helps: the Americas to act “all 
for one; one for all.” 

The key to putting the United States far 
in the lead in radio is generally recognized 
as research, out of which it is expected to 
bring forth new instruments, if, as and 
when world peace lifts the curtain of mys- 
tery behind which the radio research ex- 
perts are now at work. 

Evidence of RCA’s policy of “full steam 
ahead” is found in the recent announcement 
that the corporation has arranged with a 
group of banks to borrow $15,000,000 at 
1%4 per cent for five years, for expansion 
of research and production facilities to 
speed national defense orders of the Goy- 
ernment. ‘ 


“FM” CONTINUES SPREAD IN MIDWEST 


Pwtc acceptance of frequency modulation 
in the Duluth, Minnesota, area has ex- 
ceeded expectations, according to W. C. 
Bridges, manager of Station W9XYH. The 
picture herewith shows C. B. Persons, chief 
engineer, at the controls of the WO9XYH 
and WEBC transmitter room, which 
utilizes 250 watt General Electric appara- 
tus for FM that has been in operation 
since early March, 1940. Reports are that 
perfect reception day and night is heard 
40 miles south of the station, where two 
AM stations are inaudible. W9XYH is also 
heard in the Mesabi Iron Range about 60 
miles north. 
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According to the latest reports from the 
FCC, 15 radio stations have been authorized 
to engage in frequency modulation broad- 
casting on a commercial basis as soon as 
they are equipped to do so. The stations 
are located in New York City, Binghamton 
and Schenectady, New York; Detroit, 
Michigan; Los Angeles, California; Baton 
Rouge, Louisiana; Salt Lake City, Utah; 
Chicago, Illinois; Mt. Washington, New 
Hampshire ; Milwaukee, Wisconsin; Evans- 
ville, Indiana; and Columbus, Ohio. Thirty- 
five other applications are being consid- 
ered.—Photo courtesy G. E. Co. 


Recognizing the vital role of communica- 
tion in national defense, the radio companies 
last summer placed large orders for tool 
machinery and took steps to remove any 
possible “bottlenecks” long before actual 
orders were received. In the case of RCA, 
throughout the entire organization national 
defense is the “must” program bulletined 
as No. 1 all the way from television re- 
search to manufacturing, from domestic 
broadcasting to international communica- 
tion. It is no secret that the National Re- 
search Council at a time such as this calls 
in the experts of all fields, and that the 
RCA Laboratories have been enlisted to 
help the United States Government. 

“As a leader in radio, we are conscious 
of our obligation to the Government in the 
speedy advancement of the defense pro- 
gram,’ said Meade Brunet, manager of 
engineering products, who is also in charge 
of the company’s Washington office. “For 
more than six months we have been training 
additional personnel, while expanding re- 
search and production facilities in a pro- 
gram that has added considerably to em- 
ployment. 

“The program was carefully mapped last 
June,” said Mr. Brunet, “and we are fol- 
lowing it to the letter. Thoroughly coordi- 
nated all along the line, it has entailed an 
expenditure of several million dollars in 
tools and in expanding manufacturing space. 
We recognize defense as self-preservation, 
and that is why plans were so elaborately 
made early in 1940.” 


DON’T FORGET NEW 
FREQUENCY ALLOCATIONS 


O” March 29th—just a few short months 
off—862 radio stations now operating 
in the standard broadcast band (550 to 1600 
ke.) in the United States will be affected 
by allocation rulings by the FCC. 


Here is a summary of the shifts that will 
be made: Stations operating between 740 
and 780 kc. will move up 10 ke. Stations 
from 790 to 870 kc. will move up 20 ke. 
Stations from 880 to 1450 ke. will move up 
30 ke. Clear channel stations will shift from 
1460-1490 ke. to 1500-1530 ke. Local sta- 
tions now on 1500 ke. will move to 1490 ke. 
Stations between 550 and 720 ke. will remain 
unchanged, 


All this means to the average radio lis- 
tener is that, if his set is manually tuned, 
he may have to tune to a slightly different 
position on the dial. If it is tuned with 
push buttons, some of the buttons may have 
to be reset. It is believed that the new 
changes in frequency will do much to 
eliminate interference between stations in 
the United States and in Canada and 
Mexico. 


Approximately 777 of the United States 
862 stations will be affected, those moving 
up 10 ke. will number 20; those moving up 
20 ke. will be. 26; those moving up 30 ke. 
will be 614; those moving up 40 ke. will 
be 25 and those moving down 10 ke. will 
be 64, while 28 will have irregular shifts. 
Then everything will be hunky-dory until 
the next shake-up, 
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MACHINE MEASURES FILM BEHAVIOR 


A gadget known by the cute appellation 
of “integrating-sphere densitometer” 
has been developed by the radio wizards 
of the Electrical Research Products, Inc., to 
tell motion picture technicians just how film 
will behave during the development process. 
In principle it is similar to the exposure 
meters used by amateur photographers but 
is far more sensitive and accurate. Not only 
does it relieve eye strain on the part of the 


FCC TAKES UP DIATHERMY 


s this issue goes to press, the Federal 
Communications Commission is con- 
ducting a hearing on medical short-wave 
radio apparatus used to generate artificial 
fevers and to produce local heat. It is hoped 
that certain frequency bands will be specif- 
ically allotted for the use of such apparatus, 
which often causes interference with the 
radio receivers if it is permitted to operate 
on an adjacent channel. 


CLUB MEETING CONDUCTED 
VIA TELEVISION 


66 Ay delayed in mid-town 
Manhattan when he was to have 
opened a imeeting of the Radio Club of 
America in session at Pupin Hall, Columbia 
University campus, John L. Callahan, vice- 
president of the club, took advantage of 
facilities under construction at the Allen 
B. Du Mont Television Station, W2XWV, 
in New York City, and conducted the first 
portion of the meeting via television! 

A routine demonstration of television 
images had been scheduled for transmission 
to the Radio Club meeting in advance, but 
the conduct of the session by means of tele- 
vision came as a startling surprise to the 
assemblage of radio men gathered at Pupin 
Hall. 

Since the sound unit of W2XWYV is not 
as yet completely equipped, a telephone line 
was connected to Pupin Hall and an ampli- 
fier permitted Mr. Callahan to address the 
several hundred men in attendance. Mr. 
Callahan ventured the prediction that long- 
range conduct of meetings in the future vid 
television may yet come to pass. 

He then introduced Dr. Thomas T. Gold- 
smith, Jr., director of research for the Du 
Mont Laboratories, who was present at the 
meeting. Dr, Goldsmith delivered a tech- 
nical paper. 

Dr. Goldsmith outlined the flexibility of 
the Du Mont synchronizing signal charac- 
teristics and how they can be applied to 
images transmitted at 441 lines at 30 frames, 
525 lines at 30 frames, 343 lines at 60 frames 
for color television, and at 625 lines at 15 
frames with the Du Mont persistent or 
“memory” tube. 

He emphasized the multiple advantages 
inherent in this flexible television system, 
claiming that with it obsolescence of re- 
ceivers is completely removed, standards 
can be altered at any time without necessi- 
tating changes in receivers and, highly im- 
portant, the system permits incorporation 
of color television, a factor which looms as 
a possible future adjunct to the electronic 
visual art. 
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“action is changed: 


photographic technicians, but also enables 
them to get more accurate results. The pic- 


The "works'’ of the | 
integrating - sphere | 
densitometer. Inset:— | 
the instrument ready | 

for operation. 


TELEVISION BOOMS IN HOLLYWOOD WITH 525 LINES 


tures herewith show the device in use and 
give a glimpse of its innards, 


(Cover Feature ) 


A to Konstantin Kalser, noted 
Hollywood photographer, newsreel 
cameramen are the most sought after for 
television operation because of their almost 
uncanny accuracy in following action with 
a camera. As a television show cannot be 
cut, once it is on the air (like a movie 1s 


cut) and as retakes are -impossible, the 
cameramen must have thorough experience 
in getting “takes” right the first time. On 


the cover, Nelson ‘McEdwards, — veteran 
newsreel man, is seen focussing a telephoto 
television camera with a special non-flare 
lens. 

The picture above shows a view of the 
Don Lee monitoring room in Hollywood. 
Here the engineer controls the visual por- 
tion of the program. In front of him is the 


control panel which consists of three tele-_’ 


vision receivers as the main constituent. 
Two of these are directly connected by wire 
with each of the two television cameras. 
The other one receives the program over 
the air exactly the way some 500 home 
receivers within the telecasting limits of 
the Don Lee Television System do. The 
engineer also focuses the cameras by remote 
control, and switches from one camera to 
the other at certain intervals, to change the 
picture from a long shot toa close-up. Often 
two or more sets are built on the same 
stage and, by simply turning the camera 
from one to the other, the locale of the 


The Don Lee station has pioneered in 
many television techniques since that De; 
cember 23, 1931, when it first went on the 
air over W6XAO with an 80-line image, 
It has televised the “Soapbox Derby,” the 
“Tournament of Roses” and other notable 
events. It transmits fights from the Legion 
Stadium and this is one of the most popular 
of its regular broadcasts. 

In addition to its well equipped studios 
the station, under the direction of Thomas 
S. Lee and Harry R. Lubcke, maintains 
trucks for the transmission of images from 
outside events and remote points. From 
these trucks the images are picked up by 
the hayrake. antenna * illustrated’ below): 
located on top of the Don Lee building: and: 
relayed from there into the stationary am- 
plifier (in the transmitter room) by means 
of co-axial cable. 

From the transmitter, the amplified’ sig- 
nals are» retransmitted from another ~an- 
tenna on the same roof while ‘the associated 
sound is sent over a third antenna. The 
station transmits its images on the 45.25 
megacycle band - and the accompanying 
sound on 49.75 megacycles.. Transmission 
detail has recently been’ shoved up to 525 
lines but the standard, 30-60 frames, is used. 

Most of this station’s programs are spe- 
cialty numbers, and recently the first musi- 
cal show in true Hollywood style was tele- 
cast. But, in addition to its live talent shows, 
the station is equipped to send out images 
taken from motion pictures. 
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Left—Here we are at the "reception center.'' Here's where you sign up and get 

lined up for proper placement. Then the Sergeant is going to give you an 
intelligence test, after which you'll have a chance to show just how good a radio- 
man you are and whether you need more code practice or some special schooling 
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in theory and testing. Center—"'You're in the Army now''—and your uniform 

is important, it must look well on you! So the tailor fits it carefully. You'll 

look better and feel better. Right—You're a recruit now, you've got your outfit 
of clothing and you're on your way! 


Radio—The A\rmy—and YOUR 


Lieut. Myron F. Eddy, U.S.N. Ret. 


@ SO you're in the Army now—or think 
you may be soon—and you are definitely 
“radio” and you want to know what you 


can get out of a year’s service. The answer. 


is, “Plenty!” The Army needs radiomen. 
So does the Navy. Ii that is your back- 
ground and you enlist or are selected for 
military service, tell the Sergeant. He'll 
tell the Lieutenant and the Lieutenant will 
tell the Captain, for the Major wants to 
know who's who and whats what, and if 
you can handle radio in any way that’s fine 
for this new highly selective Army we're 
getting. It’s fine for you, too! If you're 
thinking about “joining up” before your 
number comes up, and have something on 
the ball when it comes to radio, remember 
this: a year from now there will be a lot of 
new men coming m; the time to get a 
“rate? is THIS year. 

For the benefit of our readers, Rapio & 
‘TELEVISION has commissioned me to find 
out just what happens to you when and if 
you are inducted into the service. 


I found out this at once: whether you 
enlist or are selected, you will be given an 
opportunity to demonstrate your radio talent 
and then you will be detailed to duties that 
will give you an opportunity to develop 
this talent. 

Here’s another favorable report: After 
you have completed recruit training, which 
is the same for all hands and helps a man 
to familiarize himself with service condi- 
tions, every recruit will receive equal con- 
sideration for admittance into service radio 
schools, 


Suppose you are one of a group of 1000 
new men, just selected for service. ALL of 
these men have been SELECTED—hand 
picked from a long list of available men, 
men of every degree of education and 
training in every walk of life. Remember, 
it is known ahead of time how many clerks, 
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buglers, cooks, radiotelegraph operators, 
etc., are required within this specialist 
group. The selection board carefully puts 
on record all data concerning the selected 
man’s capabilities along these occupational 
lines. 

We'll say you are a licensed radio ama- 
teur and the man in line ahead of you is a 
commercial operator; you will see him 


Whether you’re just a radio fan or 
a fully licensed Ham—of what ad- 
vantage is this to you in the Selective 
Draft, or in the event that you 
should enlist? So many readers 
asked this question that the Editors 
commissioned Lt. Eddy, author of 
numerous books on the subject of 
military radio, to prepare an up-to- 
date comprehensive article on the 
subject. Whether you intend to go 
‘nto military service or not, this 
article on what radio can do fcr 
you, will prove of unusual interest. 
tagged as a potential corporal or sergeact 
in the signal corps. Or, if he expresses 
preference for the Navy he will be inte: 
viewed by some Navy officers and probabl 7 
sent to sea after a brief period in “boo: 
camp” and a short stay in some class in 
Naval Communications. 


If You Can Do 15 Words Per Minute 


Now, it’s your turn! If you can do fifteen 
words a minute you may be sent to an 
Army Signal Corps school for a short time 
until you can do twenty, then made a Cor- 
poral or given a specialist’s rating with an 
advance in pay. You are going to have to 
show some ability as a leader of men and 
some theoretical knowledge of radio to 
make this rate, but the rate is there, waiting 
for you from the time you put on a uni- 
form. 

The next man up says he is an amateur 


but has never secured a license, After he 
gets into recruit camp he is called up with 
others and takes an operating test, then a 
quiz on theory. If he shows up well he’ll 
also go to school and will be given three 
months to acquire the speed necessary for 
a rating. It may be that in this same gen- 
eral class there will be found servicemen, 
experimenters, radio set-builders and the 
like. They represent a type that will. be 
given an opportunity to qualify. for any- 
number of jobs requiring mechanical skill. 
These men will first be given a mechan- 
ical aptitude test. It may look silly at first, 
this test; you put a lot of odd shaped blocks 
of wood into holes that they fit. Then you 
fill out blanks on a paper as rapidly as you 
can. The answers are easy IF you know 
tools and mechanical equipment. If you’ve 
never worked in a shop you'll not think this 
test so silly; you'll find it hard. The main 
point is that you'll be assigned a place 
among the other men in exact accordance 
with how well you have done on these 
things in comparison with their efforts. 


Radio Men May Classify as "Specialists" 

We must remember this in considering 
this new type of Army: the “line” officers 
‘which includes the executives, the drill 
masters, the discipline “non-coms,” will be 
of the regular service, but the “specialists” 
like yourself, who repair and operate a 
radio set will all come from among a group 
of ex-civilians like yourself, some pretty 
well advanced in radio, some just getting 
started. The Army doesn’t know yet just 
what it is going to get in the way of 
specialists. Once inducted, everyone will be 
on a competitive basis for the good jobs. 
If a man beats you out for a corporal’s job, 
you will have discovered—if you’ve been 
with him—that he’s a faster, more expe- 
rienced operator than you are; he’s some 
one you can turn to for help and guidance 
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Left—You're working with another radioman, a Signal Corps radioman, and he 
is going to give you a chance to decide for yourself whether or not’ you can 

handle his work. 
Center—Here you get ''code!"' You copy in plain English and cipher. You send 


professionally, if he makes Technical Ser- 
geant. This means that your year’s service 
is going to build you up in a professional 
way; you'll go in as an amateur and come 
out with a commercial ticket if you want 
that. 


You May Fall into One of 3 Groups 

Readers of Rapio & TELEvIstIon prob- 
ably fall within three groups: 1. Operators, 
both commercial and amateur; 2. Service- 
men; 3. Experimenters (potential opera- 
tors and radio repairmen), All of these men 
will be termed “specialists” in the Army. 
Here’s the way one West Point instructor* 
explains “specialist”: 

“The term specialist in its military mean- 
ing does not indicate, as it does in civilian 
terminology, that the individual is particu- 
larly outstanding in his profession or trade, 
It simply means that he has a trade or skill 
useful to the Army, above and beyond the 
basic military requirements demanded of 
the buck private. For his extra qualifica- 
tion he receives extra pay. The bugler, for 
instance, usually has a rating which gives 
him from $3.00 to $10.00 extra per month. 
The cooks, mechanics, clerks, and so forth, 
come under this group, which we shall call 
the usual specialists. 

“Rated higher than the usual specialist 
because of their technical education and 
scarcity are the unusual specialists, such as 
topographic draftsmen, radio operators, in- 
strument repairmen, and photographers. 


“The unusual specialist will be the one 
sent to the replacement centers from the 
first group inducted under the Selective 
Service Act. There will be too great a 
demand for good radiomen to hold them in 
an enlisted replacement center. Most of 
them will receive their basic and disciplinary 
training as soldiers in unit training centers. 

“First, at the replacement center, the un- 
usual specialists will be given whatever 
basic military training is considered neces- 
sary for their understanding of the branch 
to which they will be assigned. Then fol- 
lows a one to three months’ course in their 
occupational specialty. After this, the radio- 
man will be assigned to duty with troops.” 

Modern armies are made up of specialized 
teams, or branches, which have different 


*Wm. H. Baumer, Jr. 
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functions, use different weapons, and apply 
different tactics. The combat branches—the 
arms that collectively make up the “line” 
of our Army—are the Infantry, Cavalry, 
Field Artillery, Coast Artillery Corps, Air 
Corps, Corps of Engineers, and Signal 
Corps. 

As a radioman you'll probably elect duty 
in the Signal Corps where 69% of the 
personnel are specialists. You'll be classi- 
fied at the reception center where you first 
report for duty as “skilled,” if you have a 
commercial license, or the equivalent service- 
man’s standing, and “semi-skilled” if an 
amateur or serviceman’s helper, What 
youll want to do next is to qualify for a 
specialist’s rating. Their pay is shown in 


.Table 1. Please note that this pay is in 


addition to that of your rank. It is evidence 
of your professional skill, You can be dis- 
rated by your commanding officer for either 
military or professional delinquencies. 


Chances for Promotion 
Now as to promotion. One earns promo- 


to yourself, to other soldiers and to your instructors. Later on you learn to use 

a "'mill.'' Finally you get to be a good operator—as good as they come. 

Right—You're a ‘walkie-talkie man'' now—a full-fledged radio operator in the 
field. That pack contains both transmitter and receiver. 


About enlisting instead of waiting to be 
drafted. If a man expects to serve his year 
sooner or later, and wishes to do so at once, 
he may enlist for one year in any branch 
of the services in which vacancies exist. 
As a matter of fact the Navy, Marine Corps, 
and Army Air Corps expect to keep full 
up from among this group of volunteers 
who feel they possess special qualifications 
or a desire for these specialized branches. 

Inless the draftee is a pilot he probably 

will not find a vacancy in the Air Corps. 
Even a radio operator who is drafted may 
find it hard to get into the Air Corps. 

Army intelligence, trade and aptitude 
tests are very important. No matter how 
you enter the service, the various tests 
given you at the start influence your career 
right from the beginning, All men are rated 
according to their intelligence examinations 
in the following categories : 


Grade 1. Very superior intelligence. 
About 7 men of each 100 earn . 
this rating. 


tion in a military outfit as the result of Grade 2. Superior intelligence, About 24 
service. The first year’s service is devoted men earn this rating. 

mostly to learning HOW to serve. Selected Grade 3. Average intelligence. About 38 
men will get a lot of training, not much percent of the soldiers are so 
service in the field. This is true of the man classified. 

3 He 4 T x 

who cali for one sear, Natrally He Do Grade 4. Toferioripeligence, About 24 
must be different than for the three year pence of tee -tucmiatatl in “nas 
regular, because the whole idea back of SToup. 

this selective service plan is to build up a Grade 5. Very inferior intelligence. This 
potential war-time army as fast as possible. remaining group (7%) will 
The pay of the various grades for first en- have to be discharged or placed 
listment are shown in Table (See below). on labor assignments. 

TABLE 1 


ARMY SPECIALISTS’ Exrra Pay 


Rating Ist Class 2nd Class 3rd Class 4th Class 5th Class 6th Class 
Monthly rate $30.00 $25.00 $20.00 $15.00 $6.00 $3.00 
TABLE 2 
Monruuiy Pay oF EnListep MEN 
Navy— Chief Petty Officer Petty Officer Petty Officer Petty Officer 

1st Class 2nd Class 3rd Class 
Army— Master Sergeant Technical Sergeant Staff Sergeant Sergeant 
$126.00 $84.00 $72.00 $60.00 
Navy— Seaman—1st Class Seaman—2nd_ Class 
Army— Corporal Private—I1st Class Private* 
$54.00 $36.00 $30.00 


*The monthly base pay of enlisted men with less than four months’ service during their 
first enlistment period, and of enlisted men of the seventh grade, whose inefficiency or other 


unfitness has been determined under regulations prescribed by the Secretary of War, 
in training at “boat camp’) also receive $21.00 


be $21.00. Apprentice seaman (recruits 
per month. 


shall 
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A man’s rating furnishes a fairly reliable 
index of his capacity to learn, to think 
quickly and accurately, and to analyze a 
situation. It indicates to a certain extent 
the state of mental alertness and shows his 
probable ability to understand orders and 
instructions. Schooling has little influence 
on such tests. 

3y this test of general intelligence, the 
men are given an immediate and depend- 
able classification which will aid in dis- 
covering those eligible for advancement, 
special training, and special duties. Con- 
versely, it will show up those inferior per- 
sons who are suited for selected assign- 
ments or who must be eliminated as a bur- 
den or menace to the service. Normally, in 
making assignments to permanent organ- 
izations in the Army, it is important that 


atch of Radio 


-each unit have its proportion of superior, 


average, and usable inferior men, as rated 
in the intelligence tests. 

Four types of aptitude tests have been 
developed. These are the oral, picture, per- 
formance, and written, 


(a) The oral test is a list of questions 
pertaining to a particular job. 


(hb) The picture test contains pictures of 
the tools or apparatus used in the 
occupation, and the applicant is 
asked to name them, and describe 
their use. An electrician, for in- 
stance, is shown the parts of an 
electric motor and asked to name 


them. 


(c) The performance test involves use 


of the tools and materials of the 
occupation and the applicant is asked 
to make a specified product. The ap- 
plicant is given a grade on his work 
in this test. Typing applicants are 
given the standard exercises. 
The written tests may consist, for 
example, of a list of questions with 
three or four answers shown, and 
the applicants are asked to check 
the correct answer. 

These tests and all the information on the 
soldier’s qualification card are considered 


(d) 


in classifying him: schooling, age, civilian 


experience, military training, firm worked 
for, leadership, intelligence, licenses held, 


and so on, If you’re thinking of joining the. 


service you should talk these things over 
with some officer NOW. 


$8,000,000 TO SPEED UP TELEVISION 


@ DEVELOPMENT of television to a 

workable unified system is being speeded 
by an agegregate-of $8,000,000 which has 
been budgeted for that purpose by some 
two score individuals and firms which, to 
date, have been authorized by the Federal 
Communications Commission to engage in 
such practical research and experimentation 
on a nation-wide basis. 

Expenditure of more than $3,000,000 is 
proposed by 10. television projects which 
received Commission approval on Novem- 
ber 15th. Two of these grants are to the 
Hughes Production Division of the Hughes 
Tool Company, which has $2,000,000 avail- 
able for stations in Los Angeles and San 
Francisco. The establishment of Howard R. 
Hughes proposes to experiment in program 
production development in cooperation with 
Hughes Productions of Hollywood; study 
studio lighting effects; seek improvement of 
television transmitters, cameras, and syn- 
chronizing generators; test transmission of 
various numbers of lines between 421 and 
525; compare different types of synchroniz- 
ing signals, and try FM. (frequency modula- 
tion) for the sound accompanying the pic- 
tures. In both cities the Hughes concern 
will operate,on Television Channel No. 2 
(60,600-66,000: kilocycles) with 10 kilowatts 
aural and visual power. 

At the same time the Commission au- 
thorized like. experimental operation for 
five other Los Angeles applicants: 

Columbia Broadcasting System, Inc., to 
operate on Charinel No. 8 (162,000-168,000 
kilocycles), 1,000...watts aural. and - visual 
power; for the purpose of transmitting 
programs to ascertain public reaction and 
otherwise conducting a program of research 
in. Los Angeles in conjunction with that 
of its New York television station. 

Earle C. Anthony, Inc., to operate on 
Channel No. 6 (96,000-102,000 kilocycles), 
1000 watts aural and visual power ; to study 
the relative merits of horizontal and verti- 


cal polarization in the Los Angeles area, 
with particular study of the effect of igni- 
tion and diathermy interference, and trans- 
mission over salt water, to Catalina Island. 

Leroy’s Jewelers, to operate on Channel 
No. 10 (186,000-192,000), 1000 watts aural 
and visual power; “to further improve the 
quality of pictures transmitted by television 
from the standpoint of reception quality 
and to determine the system of television 
transmission which will produce the best 
results for widespread use from a visual 
and optical standpoint.” 

May Department Stores Co., to operate 
on Channel No. 12 (210,000-216,000 kilo- 
cycles), with 1 kilowatt aural .and visual 
power, for general research and experi- 
mentation in the Los Angeles area. 

Television Productions, Inc., a subsidiary 
of Paramount Pictures, to operate a tele- 
vision relay station on Channels Nos. 13 


and 14 (234,000-240,000; 240,000-246,000 
kilocycles), 250 watts visual power, to 
supplement television broadcast station 


WO6XYZ, also in Los Angeles, for which the 
applicant has a construction permit. The 
latter, using Channel No. 4 (78,000-84,000 
kilocycles), proposes experimentation with 
the “DuMont standards”. 

In addition, the Commission granted sta- 
tions to New York, Chicago, and Man- 
hattan, Kans., as follows: 

Metropolitan Television, Inc., New York, 
to operate on Channel No. 8 (162,000-168,- 
000 kilocycles), 1 kilowatt aural and visual 
power; to develop program techniques for 
determining public tastes, including the use 
of two television theaters where daily pro- 
grams will be projected for free public 
viewing. This applicant is associated with 
two department stores, Bloomingdale Bros. 
and Abraham & Straus. 

Columbia Broadcasting System, Inc. 
Chicago, to operate on Channel No. 4 (78,- 
000-84,000 kilocycles), 1 kilowatt aural and 
visual power; to participate in CBS tele- 


vision research by developing data on Chi- 
cago conditions that may assist in the 
ultimate determination of polarization and 
synchronization for a national service. 

Kansas State College of Agriculture and 
Applied Science, Manhattan, Kans., to use 
Channel No. 1 (50,000-56,000 kilocycles), 
100 watts aural and visual power; to de- 
termine propagation characteristics, study 
horizontal and vertical polarization, and 
experiment with various synchronizing sys- 
tems using various numbers of lines and 
frames, : 

The Commission recently designated 
Monday, January 27, as the time to receive 
a formal over-all progress report from the 
full committee. Members of the Commission 
plan to visit the New York area on January 
24 to see late television developments first- 
hand prior to this conference with the Na- 
tional Television Systems Committee. 

An investment of $5,000,000 is repre- 
sented in previous television authorizations 
by the Commission. This list, which shows 
wide distribution of facilities, includes 
Balaban & Katz Corp., Chicago; Bamberger 
Broadcasting Service, Inc. New York; 
Columbia Broadcasting System, New York; 
Crosley Corporation, Cincinnati; Allen B. 
DuMont Laboratories, New York, Wash- 
ington and Passaic, N. J.; Don Lee Broad- 
casting System, Los Angeles, Hollywood 
and San Francisco; First National Tele- 
vision, Inc., Kansas City, Mo.; General 
Electric Co., Schenectady; General Tele- 
vision Corporation, Boston; National 
Broadcasting Co., New York, Philadelphia 
and Washington; RCA Manufacturing Co., 
Camden, N. J.; Philco Radio & Television 
Corporation, Philadelphia; Purdue Uni- 
versity, West Lafayette, Ind.; Radio Pic- 
tures, Long Island City, N. Y.; State Uni- 
versity of Iowa, lowa Citv; WCAU Broad- 


casting Co. Philadelphia; Zenith Radio 
Corporation, Chicago, and The Journal 


Co., Milwaukee, Wis. 


“DIRECT PICK-UP” IN COLOR TELEVISION ACHIEVED 


@ DR. PETER C. GOLDMARK, CBS 
Chief Television Engineer, revealed to 
the joint Fall meeting of the Institute of 
Radio Engineers and the Radio Manu- 
facturers Association at Rochester, N. Y.., 
that direct pick-up in color television has 
been achieved experimentally in the Colum- 
bia Broadcasting System's laboratories. 
While developmental work on direct 
pick-up for full-color television has been 
under ‘way at CBS for some time, this an- 
nouncement was the first public indication 
that the radio. network’s theories on. direct 
pick-up had been verified. This announce- 
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ment removed one of the principal obstacles 
from the path of color television. 

“Direct pick-up of full color television,” 
Dr. Goldmark said, “has definitely gradu- 
ated from the drawing board and formula 
stage, and appears to require only straight- 
forward engineering effort.” 

With the particular equipment used in his 
experiments, no more intense light level was 
required for color pick-up than has been 
needed for black and white equipment in 
the CBS studios, Dr. Goldmark added. Al- 
though it is probable that with the same 
kind of equipment, color pick-up will re- 


quire more light than if black and white 
were picked up alone, the amount of light 
needed does not appear to present a problem. 

Dr. Goldmark said his staff of engineers 
already is constructing equipment with 
which it is hoped laboratory demonstrations 
can be given for the Federal Communica- 


tions Commission, the National Television | 


Systems Committee and the press. 

“The results of our experiments,” Dr. 
Goldmark declared, “are most encouraging 
and augur well for the complete practica- 
bility of full color television. But under- 
stand—we are still in the laboratory.” 
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PROGRESSIVE 
SERIES PLAN 


Howard’s revolutionary direct factory 
conversion set-up enables you to own 
at all times the finest receiving equip- 
ment— without loss or unfavorable 
trade-in deals. It is the most flexible 
and all-in-your-favor purchase plan in 
existence. Inquire today! 


MODEL “437” 


bat 9 tubes. Provides RF preselec- 
tion, 2 IF stages, crystal filter, 
¥t a9 
M O D E L 43 6 noise limiter, electrical band 
a 7 tubes, Contains all features spread, built-in speaker ony 
MODEL ''435” of Model 435 but adds noise ‘other important features. 
limiter, flywheel inertia tun- top per- §$ 5 450 
An outstanding performer on all bands. ing controls and micrometer former. . . 
6 tubes, electrical band spread, ceramic band ae 95 (With Crystal $62.60) 
coil forms, BFO, AVC, built-in 642 inch dial. 3995 
speaker and iron core IF’s. Tunes 540 KC See these HOWARD Receivers 


to 438 MC in four bands. The finest low 


ata” $2995 at Your Dealer Today! 
Gvaiable: £2 7. pass 


eivers sell in c aieadity growing volume. Every HOWARD 
sceiver is truly a triumph of design, performance, beauty 
engineering craftsmanship—each developed to meet the 
ing demands of tedey and tomorrow. _ 


Model ‘490” 
For those desiring a single unit receiver that establishes new 
standards of performance, the new 14 tube HOWARD 490 is 
outstanding in every respect. Has sensitivity that never knows 
crowding and selectivity that may be varied at will from the 
hairline sharp position required for CW to wide range for 
high fidelity reproduction. 2 RF stages, calibrated band spread, 
9 position variable IF selectivity, air-tuned IF transformers, 
temperature compensated oscillator, automatic noise limiter, 
: &@ = variable audio fidelity, 8 watt push-pull output. Comes com- 
ew _HOWARD Models bette you buy any receiver. plete with 14 tubes, crystal filter and 10 


inch external dynamic speaker in matching $14950 
‘Pea 


and Pacific Coast Prices: slightly . ia 


HOWARD RADIO COMPANY 


1731-35 Belmont Ave.. Chicago, Ill. Cable Address: HOWARDCO., U.S. A. 
flmericas Oldest Radic Manufacturer 
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Building Multi-Range Meters, a Simple Task for Radio Man 


@ AS The Australasian Radio World 

points out, a multi-range meter is nothing 
but a sensitive milliammeter with various 
resistances connected in series or parallel. 
With the resistance in series, the instru- 
ment is a voltmeter; if in parallel it is used 
as a milliammeter or ammeter. The article 
suggests that the experimenter secure a 
good meter which has a full scale deflection 
of one milliampere and has low internal 
resistance. 

Most 0-1 milliammeters have an internal 
resistance of about 30 ohms, which is indi- 


M(METER) 


@ THE Australians are again turning 

their attention to direct-coupled circuits 
such as were popular in the United States 
some ten or twelve years ago. Fig. 1 shows 
the old reliable Loftin-White amplifier cir- 
cuit, which gives such excellent results 
when carefully built with precision parts 
—but which caused considerable nervous 
tension to careless constructors or those who 
took the circuit components from the junk 
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cated by R in Fig. 1. If S in this figure is 
30 ohms, the meter will read % ma., when 
1 ma. flows as half the current will go 
through R and half through S. Thus the 
range of the meter has been doubled, for 
full-scale deflection will indicate 2 ma. 

A formula for calculating shunts fol- 
lows: Let the resistance of the shunt be 
S ohms, the main current I ma., and the 
branch currents I, and I. With S across 
it, the meter will measure a current N-—+- 
full-scale deflection. As I=-I,+L, and 
N--L=I we may substitute for 1° in 


M(METER) 


( 


M(METER) 


Direct-Coupled Circuits 


box which all good radio men _ possess. 

Fig. 2 illustrates a 2-tube direct-coupled 
receiver which was quite popular in the 
Antipodes back in 1931. 

What is said to be a greatly improved 
circuit appears in Fig. 3. The author of the 
article in The Australasian Radio World 
claims that good output is had when a sim- 
ple tuner is connected across the posts 
marked input. 


the first equation; I, (N-1) =I. Sub- 
stituting for I, from this equation we get 
R 


S= : 
N-1 
In measuring voltages the circuit shown 
in Fig. 2 is used, where R equals the re- 
sistance of the meter and R1, the resistance 
of the series resistor. If E is the maxi- 
mum voltage to be measured, the current 
E 
[|= 
R+-R, 
(or 1/1000 ampere) the final formula is 
R-- K, = 1000 cE 
Fig. 3 shows how the apparatus is set 
up as an ohmmeter. The formula used is 
E 


and as I[—1 ma. in this meter 


| —=———- jn which R; is the unknown 

R,-+ R, 
resistor being measured and R, is the limit- 
ing resistor. 

A means of measuring low resistance is 
found in Fig. 4. In this case the test prods 
are shorted and the resistance R, adjusted 
to give exact full-scale deflection. R, is then 
shunted across the meter as shown, divert- 
ing part of the current. The value of R, is 


Reel 


I max- ] 
In this formula R is the meter resistance, 
I is the current reading, and I max. is the 
full-scale deflection current. 
It will, of course, be most conyenient ii 
a home-made meter of this sort is calibrated 
against the standard, which will obviate the 
need of calculations. 


calculated from the formula R,== 


Newcomers to radio, who do not recall 
previous experiments with direct coupling, 
might like a word as to the theory. Study- 
ing the diagrams, you will notice that the 
grid of each tube is negative in respect to 
the plate of the same tube, although a posi- 
tive voltage is applied to the grid, The 
voltage drop in the coupling resistors 


caused by the current drawn in the plate 
circuits affords the desired bias. 
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PRE-STAGE AMPLIFIER 


@ A PRE-AMPLIFIER stage with band- 

spread, featured for use on short waves, 
as described in Populaer Radio of Den- 
mark, is extremely simple in design and 
construction. The circuit is illustrated in 
the accompanying diagram. 


Coils L1, L2 and L3 may be home wound 
for whatever wave band is desired, Con- 
densers T and T are trimmers, while the 
values of all others are given. The pre- 
amplifier, connected ahead of a short wave 
receiver, may be fed either from batteries 
or from a power pack. The 1.5 filament 
voltage given is for a multi-grid Danish 
tube and must be varied if necessary to suit 
the requirements of whatever equivalent 
American tube is substituted. 

Binding post Al connects to the antenna 
and A2 connects to the antenna post of the 
receiver with which the pre-amplifier is 
used. ‘ 
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DANISH ONE-TUBE CIRCUITS HAVE MANY INTERESTING FEATURES 


@ DESPITE the war, Denmark still car- 

ries on with its radio experimental work 
and a one-tube circuit, not particularly un- 
usual, but none the less interesting, is shown 
in Populaer Radio. 


The first, shown in Fig. 1, is a com- 
paratively simple two-circuit non-regenera- 
tive receiver which makes use of a dual 
tube. By taking advantage of the two sets 
of elements in this tube the set is made to 
provide one stage of audio amplification in 
addition to the detector. 

Even more efficient is the one-tube cir- 
cuit shown in Fig. 2. This receiver incor- 


porates regeneration by making use of a 175 
mmf. variable condenser controlled feed- 
back. The four element section of the tube 
is used as an audio amplifier, the three 


element portion being employed as regen- 
erative detector. 
A two-tube circuit, also making use of 


dual purpose tubes, is seen in Fig. 3. 

This circuit provides a stage of R.F. 
detector and two stages of audio with but 
two tubes. While the tubes used in these 
sets were foreign make, their equivalents 
can be found in the American market with- 
out difficulty. 


The parts used in the circuit shown in Fig. J 
are as follows: 

C1-1000 mmf.; C2-5000 mmf.; C3-100 mmf.; 
C4-25 mf.: C5-10,000 mmf.; C6-3000 mmf.; C7-16 
mf.; C8-16 mf.; Ri-1 meg.; R2-175 ohms; R3-.5 
mex. 

In Fig. 2 the parts are as follows: 

C1-1000 mmf.; C2-5000 mmf.; C3-420 mmf.; 
C4-175 mmf.; C5-100 mmf.; C6-25 mf.; C7-25 mf. 
C8-10,000 mmf.; C9-3000 mimf.; C10, C11-16 mf; 
each; R1-1 meg.; R2-150 ohms; R3-.1 meg.; R4- 
50,000 ohms; R5-.5 meg.; R6-.2 meg. 

Parts used in Fig. 3 are as follows: } 

C1-1000 mmf.; C2-5000 mmf.; C3-420 mmf.; 
C4, C5, C6-.1 mf.; C7-100 mmf.; C8-500 mmf.; 
C9-Padding condenser; C10-.1 mf.; C11-500 mf.: 
C12-10,000 mmf.; C13-25 mf.; C14-100 mmf.¢ 
C15-100 mmf.; €C16-500 mmf.; R1-300 ohms; R2: 
20,000 ohms; R3-30,000 ohms; R4-50,000 ohmst 
R5-.1 meg.; R6-.5 meg.; R7-2 meg.; R8&-1 meg. 
R9-175 ohms; R10-.5 meg. 


| Can YO U Onswer These Radio Suestions? 


1. How was television used in describing the results of the 


presidential election? (See Page 518) 


2. Name two advantages of the radio-trained Army man. (See 8. 


Page 522) 


3. Why is it important to use a high fidelity audio amplifier 


for F-M? (See Page 532) 


4. How far have 244 meter signals been heard? (See Page 538) 
5. What is the meaning of the international “Q” signal—QTH? 
6 


(See Page 543) 


. In a modern television receiver are any of the tubes used for 
both video and sound reception? (See Page 548) 


for January, 1941 


7. What is the ‘average width of the line used in reproducing 


modern facsimile images? (See Page 554) 


Can you draw a diagram showing how three tubes can do 


the work of five? (See Page 564) 


9. Can you explain briefly the principle of the new Goldsmith 
television invention, which employs a number of small cath- 
ode-ray tubes instead of a single large one? (See Page 568) 


10. Name two companies other than RCA who have recently 
brought out small camera type portable receivers. 
Pages 570 and 573) 


(See 
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This 7-Tube Superhet * 


Radio Construction 


Emmett Brightwell 


Rolls "Em Intl : 


Here is a super-fine receiver for the Shortwave and Broadcast 

“fan.” Additional sensitivity is provided, when necessary, by the 

use of a television receiving type tube in the first stage. All of 

the parts are standard, and can be obtained from the regular 
sources of supply. 


@ ALTHOUGH designed primarily for 

high efficiency’on 15 to 50 meters, this 
seven tuber performs miracles of sensitivity 
and selectivity on the broadcast (200-550 
meters) band. 

How would you like a set that with nor- 
mal setting will do better than the average 
seven tuber, yet by turning a knob you 
could cut in additional sensitivity compara- 
ble to booster stage? That is what we have 
here. It is obtained by using a television 
receiver tube in the first stage and putting 
a variable sensitivity control in the cathode 
circuit. 


The 6AB7/1853 was chosen because of its 
remote cut-off characteristic, facilitating the 
use of AVC in the R.F. and converter 
stages, This is left off the I.F. stage, first, 
because it is not needed there; second, be- 
cause when used on I.F. stages it often is 
a source of feed-back. And the second con- 
sideration in designing this set was to keep 
it simple! 


6K8 Is a Superior Converter 
The 6K8 as a converter is the best of 
them all. It is least subject to oscillator 
frequency drift. It is affected very little by 


The schematic and picture diagrams below make it easy to build this 7-tube superhet, which has many unique and valuable features. 


voltage variation. It does not get upset by 
excessive 'A.V.C. 

But its oscillator triode demands less volt- 
age than other converters. Most manufac- 
tured coils available are designed for the 
6A8. That is true of the coils used in this 
hook-up. They are stock coils regularly in- 
cluded in a kit for home assembly. 

They were adapted to this design simply 
by reducing the oscillator plate voltage. 
The same result could have been achieved 
by removing a few turns from the primary 
winding of the oscillator plate coil. How- 
ever, the result is almost the same, whether 
you remove twenty per cent of the primary 
winding, or reduce the plate voltage an 
additional twenty per cent. And resistors 
are a lot easier for me to figure than in- 
ductances. 

Before we go into other matters, I should 
like to say here that I have found the noise 


DET. A.V.C 1ST AF. 
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The photos herewith show the appearance of the 

7-tube superhet with loudspeaker; another view 

—of the chassis removed from the cabinet— and 
finally, a bottom view of the chassis. 


eliminator qualities of the 1853 to be su- 
perior to any so-called noise-silencer cir- 
cuit, and you have no reduction—but gain, 
in signal volume,.and no tricky bridging 
to get out of balance, 

Before you start thinking about this set, 
there are one or two things which I would 
point out which make it different from any 
other set you have seen in recent years. 
The chassis is not in the circuit at any 
point. It is grounded, merely, very efficiently 
at two points. The tuning eye is biased for 
greatest and most sensitive response on the 
short-wave channels covered. The shadow 
angle will overlap on practically any broad- 
cast station, but this does not bother us 
much, and this shadow will vary appreciably 
on relatively feeble short-wave signals, 
which makes it a useful guide to R volume 
and efficient tuning cn ‘hese channels. 

This set is free of dead-spots on the 
short-wave channel. Don’t understand this 
to mean that any band will tune with equal 
ease, at any hour of the day or night. What 
I do mean is that a generated signal of a 
given intensity will show almost a level 
meter reading all the way across the dial 
from 15 to 50 meters. 


Fading Reduced 

This set does not eliminate fading com- 
. pletely. It reduces it to a greater extent 
than any receiver I have ever seen, My 
reception on it here in San Francisco of 
European broadcasts is said by listeners 
(my wife not included) to be as free, or 
freer, of this fault than the regular rebroad- 
casts of the chains. And they pick theirs 

up at Boundbrook, New Jersey ! 

Because this set’s extreme flexibility in 
tube adaptation with no change in volt- 
age potentials should make it of extreme 
interest, not only to the fellow who wants 
to build a real listening. set, but to those 
who like to compare the characteristics of 
different tubes. bap a ee 
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For instance, you may use a 6SK7 in 
place of the 6AB7/1853. There'll be less 
gain and more background noise. You may 
use an 1853 or 1852 in the Lr. stage. If 
there’s feed-back, cut down the plate volt- 
age. But remember the price of one of 
these television tubes will buy three 6SK7’s. 
Let your pocketbook as well as your curiosi- 
ty be your guide. That’s why I decided, 
everything considered, that one 1853 was 
enough! Besides, the gain now is all the 
output will stand—and more, in some cases. 


All Parts Standard 

It is simple to assemble because the parts 
are all stock parts purchaseable from any 
concern which handles standard custom 
radio devices. 

No “tricky” aerial installation is called 
for. In fact, the set is not designed for use 
with a doublet—just any old kind of single 
wire and ground—there must be a good 
ground! If you want to use a doublet, youll 
have to figure it out yourself. I never have 
been able to get anything on a doublet, that 
I could not get on an L or a T or a 
vertical! My present antenna is a hundred 
feet of corroded seven-strand wire, that 
some bygone tenant left tied to the window 
sill. I thank him, for it links me with the 
wide world! 


How to Build It 

First, study the parts list. You may have 
a lot of them on hand. I used some resistors 
out of an old 1925 battery set! 

Don’t substitute coils. It may be neces- 
sary to use a larger or lesser resistor in 
the oscillator plate lead. Better stick to 
the chassis and tufiing condenser specified. 
This chassis is ready cut and we've got 
something for every*hole. 

Mount everything first. Take the mount- 
ing plates off the- Amphenol sockets and 
lock them in with the washers. Use the 
mounting holes for tie points as needed. 
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You'll want to see_ the 
KNIGHT 1941 ‘‘Radio 
Hits!’’ 83 new models to 
choose from—new ‘‘cam- 
era’’ and 3-way Portables; 
Plastic models; World- 
wide sets; Farm Radios. 
Also new Recorders, 
Phono-Combinations, Pho- 
nograph Players and ac- 
cessories, Auto Sets, etc. 
No finer radio set values 
anywhere! Just compare 
these KNIGHT “‘Leaders!’" 


You get more for your 
P.A, dollar when you buy 
1941 KNIGHT Sound 
Equipment. Never before- 
so wide a selection; never 
so many fine features. 24 
new Systems—7 to 75 
watts—for every kind of 
P.A. application. Com- 
plete accessories listing. 
Get the details of our 
Easy Payment Plan and 
15 Day Trial! 


You’ve never seen 4a. big- 
ger or better Service Sec- 
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packed pages of new Test 
Equipment, tools, —more 
than 15,000 quality parts 
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don’t miss it! See the big 
Fluorescent Lighting List- 
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ters, all the newest gear 
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listings of the latest 
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Whenever 
NEW or 
BETTER 


RADIO APPARATUS 
is built 

WE HAVE IT 

ale Res al 


Take for example the 


BOGEN EXPANDER 


If you really love good 
music, connect the EX- 
PANDER to any amplifier § 
or radio and you will get 
the greatest thrill of your 


lifes lt \RECREATES# onigi- 
nal volume levels. Oper- 


ates on symphonic-dance 
records. It has no time lag 
and chopping effect. 


Model Y.E.2 Complete $91.00 


BOGEN new High Fidelity 
Phono Amplifier with built in 
Expander. 


Price $29 40 


Excellent for F.M. Tuners 
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Radio Construction 


Have plenty of these because everything 
must be fastened rigidly—no resistors or 
heavy bypass capacitors floating around. 
That causes trouble on the short waves. 

Solder No. 14 busbar to all shell ter- 
minals of tube sockets. Use same for B or 
plate current, extending through unused 
holes in switch wafers inside. 

Use same bus bar for A.v.c. bus, mount- 
ing in unused holes of switch wafers on 
outside next to chassis wall. Run spaghet- 
tied bus from aerial terminal on switch to 
aerial post. 

Wire in switch and coils, following dia- 
gram supplied with same, except as to 
condenser and resistor values. As to those, 
follow instructions in accompanying dia- 
gram, 

Notice particularly that all grounds go 
finally to a 50-ohm center-tapped resistor, 
shunted across the filament winding of the 
transformer. Don’t follow any other ar- 
rangement, 

Use short leads, ground to the ground 
bus, then ground the ground bus to the 
center of the 50-ohm resistor, to which the 
center tap of the high frequency winding 
of the power transformer is directly sol- 
dered. 

Take off leads for pilot lights and tuning 
eye from the end terminals of this 50-ohm 
resistor. 

Note that. when the speaker is discon- 
nected, no B current is admitted to the 
tubes, which is good. 

This choke input filter is designed to be 
both inexpensive and efficient. The filter 
condensers are all the card-board case type 
and mounted beneath. The input choke is 
mounted on two bolts holding the power 
transformer. Not a square inch of space 
is wasted, yet there is no crowding. 

Lay out your bypass condensers and re- 
sistors so that they fall toward the center 
of the chassis in an orderly manner, but 
do not sacrifice short leads and “safety 
from interaction” to looks. 

Keep all carriers of radio frequency as 
far as possible from power components to 
prevent hum. Tie down everything that 
tends to swing or sway. Tie leads to volume 
control and tone control back as far away 
as possible from the power-pack. 

If you do this right no shielding of any 
leads will be necessary. Any radio that 
requires shielding of leads is designed 
wrong. Shielding of leads introduces de- 
generation, and should he avoided wherever 
possible. 


To Line Up 

The coils used in this set were lined up 
at the factory for the frequencies involved. 
After you are sure your wiring is right 
and every soldered joint is really soldered, 
plug in the speaker and the power line. 
Turn the chassis up edgewise and watch 
for smoke as you turn on switch. If there 
is no smoke, listen for ciavarteristic hum 
in speaker. Turn volume control, to which 
switch is attached, full on. Try for stations 
on the broadcast band. Tune in a station 
as near 1400 ke. as possible, then adjust 
lower trimmers in R.F. coil cans for loudest 
volume. 

Then tune in station around 600 ke. and 
adjust oscillator tracking condenser for 
BC band for loudest volume. Repeat to 
make sure, 


Please Mention This Magazine When Writing Advertisers 


Then trim the LF. transformers for peak 
volume. All this will be indicated on the 
tuning eye. The narrowest shadow will 
show the most sensitive adjustment. 

Now throw band switch to shortwave. 
Search for station in 20 meter band (at 
right hand end of dial). Adjust upper trim- 
mers in coil cans for greatest volume. Then 
do as before with the tracking condenser. 
There will not be much change here as 
only ten per cent of this padder is ad- 
justable, 

Regardless of conditions on the short- 
wave section, you will be able to get sta- 
tions here when you are able to get stations 
on the B.C. band. 

If you have an all-wave service oscilla- 
tor, proceed as usual. 


If it doesn’t work now, you probably for- 
eot to ground the chassis to the ground bus. 
Use a strip of thin copper and be sure your 
iron is hot. If you note hand capacity after 
chassis is grounded, ground the cabinet 
also; usually the screws holding the two 
parts together are sufficient. It was on mine. 


You will find that a speaker in a sep- 
arated cabinet makes for less tendency to 
motorboat and microphonic feedback. 


Don’t forget a good grounding strap from 
ground bus to ground post, and ground this 
post to the ground! 


Operating Notes 

Now that you have the set working, let’s 
sit down and look it over. You see five 
control knobs. On the extreme left is the 
hand-switch. Next is the sensitivity control. 
In the middle is the station finder. Number 
four is the tone control. On the extreme 
right is the combined a.c. switch and volume 
control. 

A lot of controls, eh? Okeh—but once 
set, you don’t concern yourself with any- 
thing but the station-finder, 

For all ordinary “fishing” and listening 
you operate the sensitivity control fully re- 
tarded. For that dim, distant signal advance 
it slowly to the point of greatest volume. 
This sensitivity control is also used for 
micrometric tuning on the short waves. 
Tune in with the station-finder, then use 
this control to line up the signal “on the 
nose.” If advanced too far you will get 
oscillation in the 1853. A little practice will 
show you how far to go. This oscillation 
is due to apparent buildup of the screen 
voltage on this tube as the control is ad- 
vanced toward “cut-off.” 

Listen for Europe from 4:00 p.m. to 
3:00 am. Listen for Asia and Australia 
from 3:00 am. to 8:00 a.m. The 49-meter 
band is “hottest” from 6:00 p.m. to 10:00 
p.m, The 3l-meter band from 4:00 p.m. to 
8:00 a.m. The 17- and 19-meter bands from 
12:00 m. to 5:00 p.m., while the 25-meter 
band seems most active from 3:00 p.m. to 
8:00 p.m. This is “West Coast” experience. 


” 


Parts List 


MEISSNER MFG. CO. 


No. 11-8213—Chassis for 7-tube aA.c. 

No. 11-8212—Cabinet 

No. 11-8217—Panel 

No. 21-5222—3-gang 365 mmfd. T.C. 

No. 23-8208—Dial assembly 

No, 14-7476—Antenna dual band coil 

No. 14-7478—Rr.F. dual band coil 

No. 14-7480-—Osc. dual band coil 

No. 22-5211—Dual padder 

No. 24-8265—3-gang, 2-position band switch 
No. 16-5740—Input Ferrocart 1.F. transformer 
No. 16-5742—Output Ferrocart 1.F. transformer 
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R.C.A. 


1—6AB7/1853 metal tube 
1—6K8 metal tube 
1—6SK7 metal tube 
1—6H6 metal tube 
1—6V6 beam power 
1—80 glass rect. 
1—6E5 and mounting assembly 


JENSEN 


1—Electro-dynamic speaker, 
capacity, 1000 ohm field 


THORDARSON 


1350-350 V. 100. ma., 6.3-3 amp.-5 W: 2 
(minimum). power transformer 

1—15 henry 100 ma., 200-400 ohm input choke 

1—Universal output single-end transformer for 
above speaker (attach V.C. terminals to 4-6) 


AMPHENOL PRODUCTS CO. 


5—Octal sockets 
2—Four-prong sockets 


CENTRALAB 


1—10-25 thousand tapered potent. 
1—.5 meg. potent. with snap-on A.c. 
1—.25 meg. potent. (tone control) 


output metal tube 


with at least 6 watts 


amp 


switch 


47 STATES ON A 1-TUBE 
TRANSMITTER 
Frank Courtney, W4FDX 


@ THIS little “rig” was built and put on 
the air in the shack within an hour’s 


time, and was constructed from parts 
found in the junk box. 
Splendid results have been obtained, 


having worked 47 states, all Canadian dis- 
tricts (before closing) XE1, K4, CM2 
and others on 40 meters. The reports ob- 
tained equal those of the regular rig in 
the shack, which runs 75 watts. 

The rig will work well with almost any 
power-supply; the one used here delivers 
250 volts at 100 ma. If strict economy is 
desired, the transmitter may be constructed 
“bread-board” fashion. However, the cost 
of a small metal cabinet is slight, and the 
appearance of the rig is greatly improved if 
constructed in one of these. 

The rig requires a separate crystal and 
coil, of course, for each band worked, and 
performs well on 20, 40, 80, and 160 meters. 

No further details are deemed necessary, 
as the diagram is self-explanatory. 

A 0-150 ma. meter may be added in the 
plate circuit to simplify tuning, if desired, 
or a Neon bulb or flash light bulb and loop 
of wire may be used as an indicator. 
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Radio Construction 


1—Center-tapped 50 ohm filament shunt 
2—75,000 ohm 1 W. resistors 

140,000 ohm 1 W. resistor 

3—.5 meg. % W. resistors 

2 150,000 % W. resistors 

1—200,000 % W. resistor 

2—100, 000 ohm % W. resistors (series A.v.c.) 
2—50, 000 ohm % W. resistors 

1 


—10,000 ohm %4 W. resistor (cathode bias for 
6E5) 5 T; 

3—400-ohm ™% W. resistors (cathode first 3 
stages) 


1—-400-ohm .1 W. resistor (cathode 6V6) 


CORNELL-DUBILIER 


2—Pasteboard 16-mf. 450 V. filter capacitors 
1—Pasteboard 8-mf. 450 V. filter capacitor 


4—Paper .25-mf. 450 V. screen bypass capacitors 
and h. freq. 

3—Paper aoe 450 V. cathode bypass r.F. and 
ray 

1—Paper...5-mf. 450 V. ‘cathode 6C5 

1—Electrolytic 10-25-mf. 35-50 V. cathode 6V6 

2—Paper .l-mf. 200 V. decoupler, 1853 and 6C5 


4—.05-mf. paper 450 V. a.v.c. 
2—.006-mf. paper 450 V. a.c. 


bypass and blocking 


1—.004-mf. mica (padder shunt S.W. band) 
2—.00025-mf. mica 
1—.00005-mf. (osc. input) (usual ,0001 not fast 


enough here) 


We Will Pay 


regular space rates for good construction 
articles giving novel and original ideas 
for building such simple radio appara- 
tus as short wave converters, receiving 
sets, television and frequency modu- 
lation receivers, recording equipment, 


power supplies, simple set and tube 


testers, .facsimile recorders, etc. 
@ 


Address all contributions to Editor, 
Rapio & TELevision, 20 Vesey Street, 
New York, N. Y. Enclose stamped, self- 
addressed envelope if return of rejected 
material is desired. 


A one-tube transmitter hook-up which will 
appeal to the beginner in amateur radio. This 
rig is suitable for code transmission. 
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CAPACITORS 


@® AEROVOX climaxes its conservative rat- 
ings policy in these HYVOL oil-filled 
high-voltage paper condensers. From the 
more-than-generous paper sections and 
the special Hyvol oil filling, to the her- 
metically-sealed metal container, the 
AEROVOX aim is to provide that extra 
safety factor so essential to builders of 
quality radio and electronic ee ent 
Note this choice of types .. . 


Series -09 Rectangular Hyvols are in- 
tended for heavy-duty continuous serv- 
ice at rated voltages, with ample 
margin for unexpected abuse. Heavy 
welded steel container; high-tension 
pillar terminals; adjustable mounting 
bracket permitting upright or inverted 
mounting at any height above or below 
chassis platform; 600 to 5000 v. 
D.C.W. 1 to 4 mfd. A quality product 
—at a popular price. 


Series -05 Round-Can MHyvols have 
long been the popular choice of ama- 
teurs. Conservative ratings for con- 
tinuous, cool, troubleproof operation. 
Round aluminum can. Adjustable 
mounting ring. MHigh-tension pillar 
terminals, 600 to 3000 v. D.C.W. 1 to 
4 mfd. 


Series -10 Inverted Screw Mounting. 
Same appearance and dimensions as 
usual metal-can electrolytic. Ideal for 
compact assemblies. 600, 1000 and 
1500 v. D.C.W. .5 to 4 mfd. 


Ask Your Jobber ... 


@ He’ll gladly show you these Hyvol capacitors for 
transmitting and television purposes. Ask for 
latest catalog and about free subscription to 
Aerovox Research Worker—or write us direct. 
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~ A High-Fidelity 
A\mplifier 
or F-M 


Herman Yellin, W2AJL 


In the last issue Mr. Yellin described a very efficient “‘fre- 
quency-modulation” tuner. It goes without saying that one 
must use a good high-fidelity amplifier with such an F-M 
tuner in order to realize the high quality transmission in- 
herent in this system. Such an amplifier is described herewith. 


The high-fidelity Jensen loudspeaker and its 
cabinet is shown in the picture, together with 
the F-M tuner and audio amplifier on top of it. 


@ [IF you built the F-M tuner described 

last month, you will need a good high- 

. fidelity audio amplifier and power-supply 
to accompany it. An excellent amplifier, 
specially designed for this purpose, will be 
described herein. Since the amplifier con- 
‘tains a power-supply capable of supplying 
filament and plate power, it can also be 
used for other tuners. A unique method of 
switching the power from one tuner to the 
other, mentioned in the F-M tuner descrip- 
ition last month, is employed here, and en- 

ables the economical design of a power- 
supply for use with two tuners. 

Designed for simplicity and ease in con- 
struction, the amplifier consists of three 
stages: The first stage, using a 6J5 tube, is 
the phase inverter, needed for supplying two 
out-of-phase voltages to the succeeding 
push-pull driver stage. This stage employs 
a 6C8G dual triode and feeds the push-pull 
6L6G output tubes. About 18 watts of un- 
distorted audio power is obtained here, more 


Top and 


than enough for a good sized home, but the 
reserve power is assurance of distertion- 
free operation. A 5X4G is used as a rectifier, 
while a VR-105-30 voltage regulator tube 
is optional, 

The entire unit was easily accommodated 
ona 7” x11” x2” chassis, even leaving some 
spare room in one corner. But this may 
come in handy later on, if it evér becomes 
desirable to install a high-gain input stage 
to increase the overall gain, so that low- 
level microphones can be used. This, with 
the addition of a modulation transformer, 
will convert the amplifier quite nicely for 
use as a modulator. The photos of the top 
and underside of the chassis clearly show 
the placement of the various tubes and 
parts. Besides the tubes and power trans- 
former, only the first filter choke is mounted 
above the chassis. Inside, mounted on the 
sides are the second filter choke and filter 
condenser block. The two five-prong power 
output sockets are mounted on the rear 
chassis drop, where the three-terminal out- 
put receptacle is also located. The power 
switch is mounted on a metal bracket 


fastened to the side of the chassis. An ex- 
tension shaft allows the switch to be con- 
trolled from the front. Besides the switch 
knob on the chassis front, we also have the 
volume control and the two input recep- 
tacles. It might be desirable under certain 
conditions of mounting the amplifier to have 
the input receptacles on the side of the 
chassis instead of on the front. The con- 
structor should decide for himself as to 
which will be the more advantageous posi- 
tion. 

As we mentioned before, the power-sup- 
ply is capable of powering an additional 
tuner, say one for the broadcast band or 
an all-wave standard amplitude modulation 
job. The writer intends building such an 
all-wave tuner and it will probably be de- 
scribed in an early issue. A single six-pole 
three-position rotary switch serves to take 
care of switching the power to either tuner 
and also turns the A.C. supply on and off. 
Only the filament voltage is switched from 
tuner to tuner, since no plate current can 
be drawn by the tubes whose filaments are 
not heated. If the constructor has no desire 


bottom views of the F-M high-fidelity audio-amplifier. 
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to use the amplifier with any tuner, other 
than the F-M unit, then he can omit this 
switch and the second power output recep- 
tacle as well as one of the input receptacles, 


Although not shown in the diagram, the 
six sections of the rotary switch have been 
paralleled to give a 3-pole, three-position 
switch of increased current carrying capac- 
ity. Reference to the diagram will show 
that the switch is so wired that when it is 
in the center position, the amplifier is turned 
off; when moved to either side of ‘center 
the amplifier is on, and filament voltage 
switched to one of the power receptacles. 
Incidentally, the switch was mounted to- 
wards the rear of the chassis to keep the 
A.C, leads away from the input tubes, neces- 
sitating the use of a mounting bracket and 
extension shaft, but this adds little to the 
construction. 


The phase inverter used is of the type 
in which the out-of-phase voltage is ob- 
tained from the cathode circuit. Actually, 
the 2500 ohm resistor at the ground end of 
the 6J5 cathode is really part of the plate 
circuit. Where additional amplifier gain is 
not needed, this form of phase inverter is 
preferable (from the standpoint of sim- 
plicity) to the double-triode type, and was 
used for this reason. 


Notice the 250,000 ohm resistors con- 
nected from the plates of the 6L6G tubes 
to the plates of the 6C8G tubes. These are 
the feedback resistors (furnishing nega- 
tive feedback) which contributes so much 
to the excellent frequency response, and 
to the hum-free operation of the amplifier. 


This unusual method of feedback was 
purposely used, so that the constructor 
would have no trouble in getting the am- 
plifier to operate properly the first time it is 
tried out. The polarity or magnitude of the 
feedback voltage is not dependent on the 
output transformer, so the “fan” need not 
fear that the amplifier will squeal and howl 
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like a banshee when first turned on. Inci- 
dentally, no output transformer was incor- 
porated on the chassis, because the speaker 
used by the writer has the transformer 
built onto it. This speaker is the new and 
already popular dual unit high-fidelity 
speaker recently developed by Jensen. It 
consists of two speakers mounted coaxially 
on a single fifteen-inch diameter frame, A 
built-in filter network separates the audio 
frequencies into two bands, with the cross- 
over at 2000 cycles. The larger speaker 
handles the low frequencies, while the small 
tweeter unit reproduces the high frequen- 
cies. Thus each speaker unit handles the 
frequencies for which it is best suited. With 
a response flat between 30 and 15,000 cycles, 
the speaker and amplifier is a revelation in 
clarity and lifelike reproduction. 


Parts List 


1—7” x 11” x 2” chassis, No. 1193 
1—7"” x 11” bottom plate, No. 670 


LRG: 

1—600, ohm, %4 watt, type BT™% 
1—3000 ohm, % watt, type BT™% 
2—2500 ohm, % watt, type BT™% 
1—50,000 ohm, % watt, type BT™% 
4—500,000 ohm, % watt, type BT™% 
4—-250,000 ohm, % watt, type BT™% 
2—100,000 ohm, % watt, type BT™% 
1—150 ohms, 10 watts, type AB 
1—6000 ohms, 10 watts, type AB 


2 


1—megohm volume control, type 13-137 


AMPHENOL 

2—Octal steatite sockets. type RSS-8 
4—Octal sockets, type RS-8T 

2—5 prong sockets, type RS-6T 

1—5 prong plug, type PM6-11T 

1—3 prong receptacle, type 60-I* 

1—3 prong plug, type 60-M 
2—Input receptacles, PC-1M 
2—Input connectors, MC-1F 


CORNELL-DUBILIER 
1—8 x 8 x 8 mf., 450 volt electrolytic, No. KRC- 


3—.1 mf., 400 volt condensers, No. DT-4P1 
2—.05 mf., 400 volt condensers, No. DT-4S5 
2—10 mf., 25 volt electrolytics, No. BR-102A 
1—10 mf., 50 volt electrolytic, No. BR-105 
i—4 mf., 450 volt electrolytic, No. BR-445 


(Continued on page 534) 


BOOK REVIEWS 


THINGS A BOY*CAN DO WITH ELECTRO- 
CHEMISTRY, by Alfred Morgan. Size 54%x8 
inches, 198 pages, illustrated, stiff cloth covers, 
published by the D. Appleton-Century Co., New 
York, N. Y. 


Electrochemistry is one of the branches of applied 
science which at one time or another interests the 
average young man who has a flair for technical 
matters. Mr. Morgan, who has written several 
books of this type, tells in a very popular and 
entertaining manner about the elementary elec- 
trochemistry and many new tools for the chemist. 
Some of the chapters cover Electrochemical Proc- 
esses and Products, Some Products of the Electric 
Furnace, etc. Another section deals with lLons, 
Traveling Atoms or Groups of Atoms, Electricity 
Produced from Chemicals—including various types 
of batteries, Latter chapters deal with Electroplat- 
ing, Experiments with Electrolysis, Storage Cells, 
the Electrolytic Rectifier, Fixation of Nitrogen, 
Simple Polarity Indicator, ete. 


RADIO AS A CAREER, by J. L. Hornung. 
Size 544 x 7% inches, 212 pages, stiff cloth covers, 
published by Funk & Wagnalls Co., New York, 
Jie Mh GE 


Radio is so important today in the army and 
navy, and with the tremendous increase in activity 
in the: National defense, young men will be very 
much interested in what Mr. Hornung has to say 
on radio as a career. He is a well known authority 
on the subject and this book forms another in the 
Kitson career series, edited by Dr. Harry D. 
Kitson of Teachers’ College, Columbia University. 
Mr. Hornung’s book answers such practical ques- 
tions as—What Does Radio Offer?; Starting in 
Radio; The Radio Operator and What He Does; 
Radio Servicing; the Radio Engineer; Broadcast- 
ing; Television; Government Radio Service, etc. 
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The latter part of the book deals with the out- 
lines of courses in radio, including the outline of 
a thorough home-study course; the value of college 
training in radio engineering; outline of the sub- 
jects in such courses, etc. There is a final chapter 
on ‘“non-engineering’’ opportunities in radio. An 
appendix is given at the end of the book containing 
a list of all the principal engineering schools. 


PHOTO RELAYS, THEIR THEORY AND 
APPLICATION, by F. H. Shepard, Jr. Size 6x 9 
inches, stiff paper covers, 30 pages, published by 
Allied Control Co., New York, N. Y. 


This book will be found of great value to all 
experimenters and engineers who have to design 
or build circuits involving the use of photo cells, 
amplifiers, and relays. Numerous diagrams and 
graphic curves showing the performance of the 
various apparatus involved are given in this book, 
including several novel applications of photo relays. 


SERVICE MANUAL OF WIRING DIAGRAMS, 
by M. N. Beitman. Size 8144x10% inches, 240 
pages, stiff paper covers, published by Supreme 
Publications, Chicago, TI. 


This book will be found very useful by service- 
men and also radio experimenters in general. 
Aside from its value in servicing sets, it will 
prove very useful to the general student, who 
wishes to study the circuits of different commer- 
cial radio sets. This manual has been edited under 
the caption of the “‘most often needed” radio di- 
agrams and includes circuit diagrams for sets 
which are the most popular and widely used by 
the public. The price of the book is nominal and 
every thorough radio student will want a copy for 
his book shelf; the serviceman will find it very 
handy as a workbench companion. 
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| WIRELESS 


Trans- 
CASTER 


Ideal Xmas Gifts 
;, YE HUNDREDS 


practical applica- 
tions. Will broadcast 
voice or music from 
any room or floor in 
home, office or store 
in same building 
WITHOUT CONNECT- 
ING WIRES! Operate 
from any lighting 
socket, Transmit your 
favorite recordings. 
thru any radio with- 
out connections _ be- 
tween radio and phon- 
ograph. Your radio be- 
comes a public ad- 
dress or _ inter-com- 
munication system 
with a § Transcaster. 
Home broadcasting without wires. Great fun _ for 
parties, auditions. Use as a detective device to listen 
to secret conversations. A few other uses include 
wirelesss nursemaid, pipe line tracer, mind reader, 
trick ventriloquist, bingo announcer, talking dog, etc.) 
Impossible to ,enumerate many other uses in this 


limited space, 

TRANSCASTERS are available in FIVE models, 
all completely wired, laboratory 

tested and ready to use. All fully guaranteed as to 

materials and workmanship and also against damage 

in transit, 

Excellent 


beginner’s outfit. 


STANDARD MODE Permits use of earphone or 
small mag. speaker as microphone, or any high im- 
pedance magnetic or crystal pickup record player. 
POWERFUL, not to be confused with one-tube toy- 


type outfits. Priced amazingly low. Works 
from a.c. or d.c. Price, complete with 3 $2 95 
weenie Ss 6&9 : 
Ee Se a OEE ae 95c¢ additional 


tubes, ready to use (less mike) 

Earphone Mike (Fig. A) 

SENIOR MODEL All electric. Can be used with all 
. types of power mikes. Ex‘ra am- 

plification of 50 db. provided. Adjustable frequency 

range between 1500 and 


L750. ke) or at $3.50 


preferred between 500 and 800 kc. Price, 
....$1.45 


(less tubes and mike) 
Set of 4 matched Tubes for Senior Model 
DELUXE MODEL TRANSCASTER-TRANS- 
MITTER Powerful, high-gain device engineered so 
that it will transmit high-fidelity music 
without connection wires to remote radio set. No 
sacrifice of quality or power. Operates from a.c. or 
et Cx Same frequency range as 


Senior 
model, but greater db. amplification. $4 95 
Price (less tubes and mike) i 


.-$1.95 


Set of 4 Matched Tubes for DeLuxe Model 
SPECIAL 5-TUBE TRANSCASTER 25. 0Ne 
vice has been engineered especially for advanced -ex- 
perimental and professional uses. Employs two ex- 
tremely high-gain pre-amplifier stages ahead of the 
audio modulated oscillator. When used with crystal 
microphone it will pick up and transmit a_ whisper, 
with mike concealed anyplace in room, Suitable for 
special police work, for use with recorders, etc. 
Price, complete with 5 tubes, ready to 

plug into any a.c.. or d.c. outlet (less 

mike) 


SPECIAL 3-TUBE BATT. OPERATED 
TRANSCASTER Uses newest miniature type 


7 tubes. Many professional uses. 
Camera size, compact and light. Price, complete with 
tubes and batteries (less mike) .....-.+-+-+-+. $20.00 


TRANSCASTER ACCESSORIES tein, S6 


db, (Fig. B) $1.95; $25 List Wide Range Response 
Crystal Mike (Fig. C) $7.95; High Impedance Crystal 
Pickup $2.45. 


TELEJECTOR 


RADIO’S MOST AMAZING ACCESSORY 


Picks tp telephone conversations without tapping 
wires. Merely place device near telephone instrument 
or wire and listen to both sides of any telephone 
conversation through the loud speaker of your radio. 
Works from any a.ec. or d.c. outlet. Complete with 
TUDES, NEAMV TO, USC cs osge Geils % ae sect oo Se wie siete $7.9G 


Dynamic Mi- 


LAST MINUTE XMAS GIFTS FOR BOYS 


30-pc. Radio Exper. Kit includes R.C.A. Tube $1.00 
1-Tube B’cast Kit (bat. op.) with tube ....... 1.00 
1-Tube Short Wave Kit, (bat. op.) with tube .. 1.50 
2-Tube Elec. Transmitter Kit with tubes ...... 1.50 
3-Tube Bat. S.W. Kit with 4 coils and tubes .. 3.45 
3-Tube Elec. S.W. Kit with 4 coils and tubes .. 4.25 
5-Tube Senior Space Explorer Kit, Beam 

Power, All-Electric, metal tubes, dyn. spkr. 

GCOS Ns ito aber ess biere Whelereta cen Wet are rete tre eats $15.35 
6-Tube 7-Band Communications Kit with tubes 

and all accessories, Model 7B ......+..--- 17.45 


H. G. CISIN, Chief Engineer 
ALLIED ENGINEERING INSTITUTE 


Dept. S-71 
85 Warren St., New York, N. Y. 
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Radio Construction 
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FORMER 
IN SPEAKER 


Complete wiring diagram for the F-M "Hi-Fi" audio amplifier here described by Mr. Yellin. 


STANDARD TRANSFORMER CO. 


1—Power transformer, 675 volts c.t., No. P5059 
1—175 ma., 20 henry choke, No. C1410 
1—75 ma., 30 henry choke, No. C-1002 


MALLORY 


1—6 pole. 3 position rotary switch, No. 3263] 


Hi-Fi Amplifier for F.M. (Continued from page 533) 


NATIONAL UNION 
2—6L6G tubes 
1—5X4G tube 
1—6C8G tube 

1—6]J5 tube 
1—VR-105-30 tube 


CORNISH WIRE CO. 

Super Corlac hookup wire 

5 Wire cable 

No. 122 twisted pair lead-in wire (for antenna 
system) 

JENSEN RADIO MFG. CO. 


1—15” Dual coaxial loud speaker system 


Do YOU Know How to Solder Joints? 


FRANK COURTNEY, W4FDX 


@ BEFORE being used the soldering iron 
must be well tinned. The tinning process 
consists of thoroughly cleaning the four 
sides of the iron tip with a coarse file or 
rasp. The iron is then heated, after which 
the four faces are covered with a coating of 
solder. The tip is then wiped off. with a 
cloth. Acid core solder should never be used, 
as the acid will corrode, and will result in 
possible noise or trouble in the completed 
job. Only rosin core solder should be used 
when wiring a radio circuit. The iron should 
be rubbed on a sal-ammoniac soldering brick 
(obtainable at any hardware store) from 
time to time, to prevent corrosion of the 
iron tip, and make the solder flow freely. 


Figure A shows how to make a simple 
twisted connection. If space or the length 
of the wire does not permit the use of the 
connection shown in Figure A, an alterna- 
tive connection may be used as shown in 
‘igure B, known as a hook joint. 

To hook one wire to some point on an- 
other wire, the connection shown in Figure 
C may be used, but at least two turns 
around the wire should be made, not just 
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a sloppy, ineffective hook connection. 

To connect several wires to a single wire, 
the connections shown in Figure D may be 
used, and two or three turns of each branch 
wire around the main conductor should be 
made before soldering. 

Soldering lugs are another convenient 
aid. A common soldering lug is illustrated 


in Figure E, in which case the wire is simply 
hooked through the hole in the lug pro- 
vided for that purpose, and the solder then 
applied. 

In soldering a connection, apply the iron 
first, then a few seconds later apply the 
solder to the opposite side of the connec- 
tion. Allow the iron to remain until the 
colder has thoroughly covered the joint. 


The solder should not be applied by the 
iron itself, but the connection or lug should 
be hot enough to itself cause the solder to 
flow. The soldered connection should be 
thoroughly wrapped with friction tape if 
there is any possibility of it making con- 
tact with any other wire in the circuit. The 
use of excessive solder should be avoided. 

And finally, don’t forget to thoroughly 
scrape all wires bright before attempting 
to solder the joint. Twist all joints with 
pliers so that, they are mechanically rigid 
before soldering them. Don't let the solder 
be the conducting medium for the current— 
it will heat up and cause an open or at 
least a high resistance joint when you least 
expect it. 
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Communication 


te lade HOWARD Receivers 


from WHOLESALE RADIO LABORATORIES 


WIGFO » COUNCIL BLUFFS, IOWA « W9IGFO 


Free Trial 


THINK OF IT!! 
ONE YEAR TO PAY ON THIS FINE 


HOWARD MODEL 435” 


$3995 CASH 


Terms: $7.99 Down 
$2.82 MONTHLY FOR 12 MO. 


@ 7 Tubes 
® Néiie Limiter 


@ Fly Wheel Inertia Tuning 
Controls 


@ Micrometer Bandspread Dial 


for January, 194! 


Lowest Terms e 


lll 
An outstanding performer on all bands. 6 tubes, 
Electrical band S-P-R-E-A-D. Ceramic coil forms, 
B.F.O., A.V.C., Built-in 6!/."" Jensen speaker and 
iron core IF's. Four bands from 540 KC to 43 MC. 


TERMS. $5.99 DOWN 
$2.11 MONTHLY FOR 12 MONTHS 


LOOK AT THESE 
FEATURES 


@ 14 Tubes 

@ 540 KC—43.5 MC 

® 2 Stages R.F. Pre- 
selection 

© Calibrated Band 
Spread 

® Air-Tuned I.F. 
Transformers 

@® Variable I.F. 
Selectivity 

@® Temperature 
Compensated 
Oscillator 

@ Split Stator 
Ceramic Insu- 
lated Tuning 
Condensers 

@ Variable Fidelity 
Audio 

@ 8 Watts Push 
Pull Output 


Limiter 


Write for Litera- 
ture on Progressive 
Series Plan and — 
Big New Catalog— 
Hundreds of Items. 
Exclusive ltems— 
Test Equipment— 
Parts. 


A SENSATIONAL OFFER 


A brand new two-color map of the United States—size approx. 
3! ft. x 4 ft.—showing RADIO DISTRICTS, TIME ZONES, 
MONITORING STATIONS and important CITIES — simply 
send |5c to cover postage and packing with NO OTHER 
CHARGES. The map will be sent out to you promptly. We 
do this in appreciation of the many friends and boosters we 
have throughout the country. 


LOWEST 6% PLAN AVAILABLE 


On any nationally known part, receiver or XMTR shown in 

any catalog or advertisement at the lowest price shown. 

FOR QUICK SERVICE — WITH NO RED TAPE — WRITE 
(LEO) W9IGFO 


WHOLESALE RADIO LABORATORIES 
"EVERYTHING FOR THE HAM” 
WIGFO Council Bluffs, lowa WIGFO 
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No Red Tape 


@ Automatic Noise ONLY $] 495 DOWN 


Quick Service 


HOWARD’sS NEWEST CREATION 


“MODEL 490” 


Complete with J4 
Tubes, External Dynamic 
Speaker to Match and 
Crystal Filter. 


$6299 CASH 


COMPLETE WITH CRYSTAL 


Terms: $12.80 Down 
$4.52 MONTHLY FOR 12 MO. 


@ 9 Tubes 

@ R.F. Preselection 

®@ 2 I.F. Stages 

@ Crystal Filter 

® Noise Limiter 

® Electrical Band S-P-R-E-A-D 
@ Built-in Speaker 
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Radio Construction 


Simple 5-Tube 
Super-het 


L. M. Dezettel, W9OSFW* 


@ ONE of the latest and simplest of sets 

for the home constructor is this 5-tube 
super-het. Easily assembled and. wired, it 
can be made into a factory-like, professional 
receiver for the home, covering the broad- 
cast band and the popular 1712 kc. police 
band. 

The loop antenna is built in, and ample 
pickup is realized for local broadcast recep- 
tion. An extra coupling pickup is provided 
on the loop for attaching to an external 
antenna for DX reception. No ground is 
required, nor should be used. 

The set is designed to operate from 105- 
125, volts’ A. Gs or Dies 50260 reycles! 

Five tubes are used, including the rectifier 
tube. A 12A8GT converter tube is used 
as a combined R.F, amplifier and oscilla- 
tor, converting the signals to 456 ke. for 
the I.F. channel. A 12K7GT is used as a 
high gain I.F. amplifier. A 12Q7GT is used 
as a combined diode detector and first audio 
stage. A.V.C. (automatic volume control) 
voltage is obtained from this tube and fed 
back to both the 12A8GT and 12K7GT. A 
35L6GT beam power amplifier is connected 
to an output matching transformer for driv- 
ing a 5” permanent magnet speaker. 

Assembly of parts is straight-forward. 
The location of each part can easily be 
determined from the diagram, If the 
punched chassis listed in the parts list is 
used assembly is made especially easy. 
Mount the speaker and loop antenna last to 
avoid damaging them. The output I.F. 
transformer connecting to the 12Q07GT is 
in a small shield can and mounts beneath 


*Engineer Allied MTadio 
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Corporation, 


the chassis. Its trimmer condenser (E) is 
separate and solders directly onto two of 
the lugs as shown in the pictorial diagram. 
The input I.F. transformer is in a tall can 
and mounts on the top side of the chassis. 
The trimmer condensers (C & D) are 
built in and are accessible for adjustment 
through two holes in the top of the shield 
can, The transparent dial is designed to be 
mounted to the cabinet listed in the parts 
list, but may be taped to the dial plate 
temporarily with transparent scotch tape. 

A black string with spring attached is 
used as a drive belt between the tuning 
shaft on the right and the tuning condenser 
gang. This is supplied with the dial. Wrap 
the spring itself around the shaft of the 
condenser just.in front of the drum, so 
that the ends of the spring meet under the 
slit on the drum. Bring the string up over 
the drum and down to the tuning shaft. 
Wrap the string around the tuning shaft 
three times. 

Wire the set by fallowing both the pic- 
torial and schematic diagram. Use only as 
much wire as is necessary for short, direct 
connections. Small condensers and resistors 
are supported by their own leads and any 
excess leads other than is required to make 
the connection, should be clipped off. Tube 
filaments are wired in series and the con- 
nections should be laid close to the chassis. 
The fifth lug on the oscillator coil is used 
to mount the coil under the chassis, When 
the coil is mounted, the fifth lug is auto- 
matically grounded. 

In the schematic diagram there is a con- 
nection shown from one terminal of the 
oscillator coil up to and around the con- 


Photo at left shows the 5-tube 
super-het here described. The 
set has a built-in loop antenna e 
and it will drive a 5” perma- 
nent magnetic speaker. 


nection to the grid of the 12ZA8GT. This is 
known as a “gimmick.” It is not necessary 
to use this gimmick but its use results in 
uniform sensitivity across the entire band. 
It is made by connecting two pieces of 
insulated wire about 3 inches long, one to 
each of the terminals on the trimmer con- 
densers on top of the two gang tuning con- 


|. denser. Twist the two pieces of wire to- 


gether about three times. The capacity be- 
tween the two wires (the wires do not 
touch) gives the effect mentioned above. 


Aligning the I.F. Stage 

Very little alignment should be necessary, 
as the design of the coils and condensers 
are such that stations should be heard im- 
mediately, and just a little trimming is all 
that is necessary. The set is first tuned to a 
station at the low frequency end of the 
broadcast band. The pointer is then slipped 


onto the shaft, so that the frequency of the 
station corresponds to the pointer setting. 
Condensers C, D, and E on the I.F. trans- 
formers are then adjusted until the station 
is heard loudest. Now tune the set to a 
station at the high frequency end of the 
band. If the frequency setting does not 
correspond to the station frequency, adjust 
condenser B on the side of the tuning con- 
denser so that the frequency setting is cor- 
rect, Adjust condenser A for loudest re- 
sponse, and all your adjustments are com- 
pleted. 

When the set is operated from an A.C. 
line, you may find that one position of the 
plug will produce less hum than the other. 
On D.C. there is only one position of the 
plug that will operate at all. Reverse the 
plug if no signal is heard. 


The schematic diagram is marked with 
voltage readings at the terminals of each 
socket. This is handy information in case 
of trouble. Measurements are made from the 
terminals marked, to the chassis with a 
1000 ohm per volt D.C. meter, except the 
No. 2 and No. 7 terminals of each socket. 
These are A.C. readings, and require an 
A.C. meter, except when the set is used 


axay IDC, 


This set also has terminal connections on 
the back for phonograph use, For use with 
any electric phonograph pick-up, remove 
the connecting link between terminals R 
and T. Connect the two terminals from the 
phonograph pick-up to terminals T and G. 
If one of the terminals from the pick-up 
is a shield, connect it to terminal G. If both 
leads are unshielded connect them which- 
ever way gives the least amount of hum. 
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Above—schematic and picture wiring diagrams showing how to connect the relatively few parts required 


in constructing this 5-tube superhet. A loop antenna is used for reception and an extra couplin 
which permits connection to an external 


provided on the loop, 


coil is 


antenna for DX reception, No 


ground is required. 


Parts List 
KNIGHT 


1—Punched chassis 

i—Broadcast band loop antenna 

1—Broadcast band dual tuning condenser (must 
have cut section oscillator condenser for proper 
tracking) 

1—Oscillator coil (designed for 
denser) 

5—Octal wafer sockets 

1—Standard 456 ke. output IF. transformer 


KNIGHT 

1—TJ type under chassis I.F. input transformer 
1—5” P.M. speaker 

i—Speaker matching transformer 


KNIGHT 

1—Type TJ dial and condenser drive 
1—50,000 ohm, % watt resistor 
1—20,000 ohm, Y, watt resistor 
1—25 ohm, % watt resistor 

1—1 megohm, ™% watt resistor 
1—10 megohm, Ya, watt resistor 
1—200,000 ohm, %4 watt resistor 


194] 


cut section con- 


for January, 


1—250 ohm, 1 watt resistor 

1—2500 ohm, 10 watt resistor 

1—50 ohm, ™% watt resistor 

1—80 ohm, 2 watt resistor 

1—500,000 ohm volume control with switch 


4—.01 mf., 400 volt condensers 
1—.15 mf., 200 volt condenser 
1—.02 mf., 400 volt condenser 
1—.05 mf., 200 volt condenser 


1—.05 mf., 400 volt condenser 
1—20-30 mf., 
1—100 mmf., mica condenser 

1—500 mmf., mica condenser 

1—25-100 mmf. ., compression trimmer condenser 
1—-3 connection phono strip 

Miscellaneous hardware and wire 


ACCESSORIES 
1—12A8GT tube 
1—-12K7GT tube . 


1—12Q7GT tube 
1—35L6GT tube 
1—35Z5GT tube 


KNIGHT 
1—Special Cabinet to fit 
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150 volt dual electrolytic condenser 


What a book to have! Just open 
it to the section you are interested 
in—there’s your radio, sound sys- 
tem, your choice of nationally 
advertised parts. Everything in 
radio is here. But that’s only the 
start of the story! Lafayette prices 
are the lowest —saving you 
money on everything you buy. 
Send for your FREE copy ‘of this 
great buying guide today. Just 
tear out and mail the coupon. 


i LAFAYETTE RADIO CORP, i 

DEPT.4Al — 100 SIXTH AVE., NEW YORK,N. Y g 
a Rush FREE Catalog No. 82 | 
MINE cisco teas, ee Ment Men Gar ccabbianiai eee is 
ry | 
a ADDRESS sivtineiacsconsess coins oncantie suceaui leat asiiaanetae UM 
B city. . STATE., 4 


BEGINNERS! 


LEARN RADIO 
CONSTRUCTION.. 


by building «your own 
electric short wave re- 
ceiver. We furnish kit of 


all parts for $3.25 


OUULY oairattlo ols: teieie 


NOT A TOY 
but A REAL RADIO SET 


type 76G 
tube as rectifier. 


Model STE 
Uses type 76G tube as regenerative detector, 
tube as audio amplifier and type 76G 
No ballast tube is used, as the line cord does the same 


work without giving the appearance of an extra tube. 
Operates from any 110 volt AC or DC house lighting cur- 
rent. Covers the shortwave bands from 912 to 200 meter 
with four plug in coils, supplied with kit. 

For those who desire broadcast reception, we will supply 
a set of two coils for $.95 extra. 

Kit includes all parts mounted on a black crackle finish 
metal cabinet, ready to wire. Instruction sheet included 
Brat all kits. (Kits do not include tubes or broadcast 
coils). 

If tubes are desired add $1.50 for three tubes. Wired 50 
tested, complete and ready to use including $ 

all coils from 9 to 550 meters and three 

type 76G tubes, less earphones 
A pair of high grade double earphones, 
Battery operated models at same _ prices. 
When ordering specify if electric or 

model is desired. 


ACME S-W RADIO COMPANY 
72 Cortlandt St., Dept. 141, New York, N. Y. 


stort WAVE CONVERTERS for 
| CAR RADIOS 


Can be attached to any car 
radio. 

MODEL 600-A covers 49- 
31-25-20-19 and 16 meter 
bands, Designed for Ameri- 
can and RTS short wave 
Bean ee Distance range 

5,000 to 10,000 miles. Pee 
Price! ccs cele ec $24.95 


MODEL 700 long wave 
covers 135 to 410 KC. Re- 
ceives gov. weather reports, 
etc. List Price ....$24.9S 


$1.95 extra. 
battery operated 


Site case SNe a 


ogee creer ee 


Models 600-A & 500-A POLICE UNITS 
shown. MODEL 100 100-A with 
fixed condensers, covers 
1600 to 2E00 kilocycles. 
Rise PLICB i fa retete 0:4 ats. ene latau dig orslere. ore) chavelanttsveueneterts $12.50 


MODEL 800 Super Sensitive Police © converter with 
fixed condenser, Covers 1500 to 2600 kc. Two _ metal 
bar a ae distance range. List Price ,....$15.9 

with wanianle condenser, covers 
6000, Os List Price® se wc oes «te 
MODEL 500-A with variable condenser and * illuminated 
diai-covers 1600 to 6000 kc. Very. sensitive, has two 
metal tubes. Exceptional distance range. List Price: $21.95 
Jobbers and Dealers Wanted 


ABC RADIO LABORATORIES. 2334 ¥.,New Jersey St., Dect 


RT-1, indianapolis, tnd., 
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Fitting the antenna for the |12-mc. transmitter and receiver onto 


Amateur Radio 


the airplane used in the tests. 


@ LIKE the railroad engineer who spent 

his vacation riding up in the cab, Gil Laing, 
announcer-technician at KSRO Santa Rosa, 
California, took a day off from his regular 
chores one hot day last July and proceeded 
to help hang up a new distance record for 
two-way communication for the 112 mega- 
cycle (2% meter) band. Laing (W6BJI) 
located one of his brother hams, Al Nuno 
(W6KIN) atop Mount St. Helena, 4300 
feet elevation and loftiest peak in the vicin- 
ity, and loaded his own transmitter and 
receiver in an old Stinson plane. Two-way 
continuous contact was kept between Laing 
and Nuno from the Santa Rosa airport 
to Tulare, California, an airline distance 


CRYSTAL 


| R.F.C. 
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The secret of the record 

breaking transmission on 112 

mc. here recorded lies in the 

special design of the trans- 

mitter. The details of the 

special co-axial tank circuit 
used are given. 


of 255 miles. At this point Laing was 
unable to hear Nuno’s self-excited trans- 
mitter, although Nuno, sweltering under 
102 degrees Fahrenheit, hung on to Laing’s 
voice for an additional ten miles. Laing 
then ceased further transmitting and turned 


Diagram of the 112 mc. transmitter. 
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255 Miles on 112 Mc. 


A New 
9-\W ay Recor 


By A. D. Brandon 


back, as he had no means of knowing that 
he was being heard. 

The unusual construction of Laing’s 
transmitter, built of conventional parts, 
warrants attention. Starting with an ordi- 
nary forty meter crystal, the frequency is 
put through a series of doublers, eventually 
emerging as a high-quality medium-powered 
stabilized signal on 112 megacycles. The 
crystal oscillator is a 6V6GT in an ordi- 
nary Tri-tet circuit with output on 20 
meters. This is doubled with another 
6V6GT tube to 10 meters, The second 
doubler, a 6L6G provides output on 5 
meters and the final modulated amplifier 
is an HK24 doubling to 2% meters. 
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SHORT WAVE oad TELEVIS 
Your Money Back — 


If the RADIO AMATEUR 
COURSE does not represent the 
greatest book value ever of- 
fered to the radio “fans” 
for Sis! wah O86, 1s 0:19! @| 6 "ee '@) 0.018 C 
{ey convince you that there isn’t a 
better book buy today, the publishers 
of the RADIO AMATEUR COURSE 
make the sensational offer of a money- 
back guarantee on such a low-priced 
book. Stop in at any of the many dealers 
handling this book and examine it. See 
for yourself if the RADIO AMATEUR 


COURSE isn’t just the book you’ve al- 
ways wanted, 


Printed on the finest coated paper— 
well illustrated attractive 4-color cover— 
complete with radio information you 
must have. It contains a_ step-by-step 
program for ‘obtaining a_ short-wave 
radio education. 


Written by Grorce W. SHuart, W2AMN, 
foremost short-wave authority 


148 PAGES 


64, x 914 INCHES 


OVER 150 RADIO DIAGRAMS 
and TECHNICAL PHOTOGRAPHS 


RADIO AND TELEVISION 
20 Vesey Street New York, N. Y. 


See Page 547 for list of our dealers. 
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F Fifty Cents (50c) for which pleasp send me POST- i 
fi PAID, my copy of the RADIO AMATEUR COURSE. 
fg (Remit by check or money order; register letter if you 
qj Send cash or unused U.S. Postage stamps. ) 
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An ordinary single-button carbon micro- 
phone is used with a type 89 speech ampli- 
fier-driver, Triode connected. A 6A6 oper- 
ating Class B provides ten watts of audio 
as a modulator. 

Getting back to the R.F. portion, of the 
transmitter, a feature of unusual merit is 
the trough-type linear output circuit for the 
“final.” Instead of the bulky co-axial line 
found on most ultra high-frequency trans- 
mitters, a folded line was constructed of 
copper sheet and tubing. A copper box 
was made measuring eight inches high, 
four inches wide and one and one-half 
inches deep. Three partitions were inserted 
running lengthwise, and the inner copper 
tubing element bent into the shape of the 
letter M was enclosed in the box to pro- 
vide the folded line. In order to keep the 
line at ground potential and reduce danger 
of accidental shock, plate voltage was fed 
through the copper tubing to the HK24. 


An insulated wire was pulled through the | 


tubing before it was bent and inserted in 
the copper trough. The HK24 plate is 
coupled to the tubing with a midget mica 
condenser. The antenna is coupled to the 
transmitter by simply tapping on the line 
at a point where the loading is correct. A 
sliding strip of bronze was inserted be- 
tween the tubing and the inside of the 
copper trough to adjust the linear tank to 
the correct length. 


The entire exciter is contained in another 
small copper box seven inches long, four 
wide and four high. The one unusual fea- 
ture of the constructional arrangement in 
the exciter is the coils. The plate coils for 
each stage are mounted on the outside of 
this copper enclosure so that the trans- 
mitter may be operated as a crystal-con- 
trolled phone on 10 and 5 meters also, It 
is a simple matter to place a small antenna 
coupling coil near the output tank for the 
desired frequency. The five meter tank for 
the 6L6G is series-tuned to provide higher 
efficiency and greater output. All grid coils 
are self-resonant to reduce the number of 
tuning condensers. No knobs are provided 
on these condensers as they are locked 
after once being adjusted. Cardwell con- 
densers were found to be satisfactory as 
this transmitter is used mobile a greater 
portion of the time and is subjected to 
excessive vibration but requires no retun- 
ing because of the locking feature of these 
condensers. 

The modulator may be switched to each 
of the three doublers so that a high level 
modulated signal is available for 10, 5 and 
21% meters. It is essential to keep all R.F. 
leads as short as possible and by-passing 
should be carefully considered to make 
sure that all grounds come to one point. 
The construction of the R.F. portion of 
the transmitter should be modeled after 
the design shown in the accompanying 
photographs, so that maximum performance 
and high efficiency will be obtained. 


The power-supply is conventional with 
the exception of a special transformer that 
enables operation either from a 6 volt 
storage battery or 110 volts A.C. This 
transformer is manufactured by Thordar- 
son and provides approximately four hun- 
dred volts from either battery or house 
current. A heavy duty vibrator is needed 
to supply the heavy current necessary when 
transmitting. The rectifier tubes may be 
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HERE’S 0 N E STANDARD 
BY WHICH TO BUY 


TRANSFORMERS 


There was a time when a fellow 
didn’t know what to buy when 
it came to Transformers—there 
were so many conflicting claims! 
During these hectic days, how- 
ever, when QUALITY is the 


one standard which emerges 


still resisting inflation—Kenyon 
Transformers represent a better 


value than ever before. 


More and more, great corpora- 
tions have come to Kenyon for 
their transformer requirements 
because they know from long 
experience that even though 
their production problems mul- 
tiply, the quality of the trans- 
formers that they get from Ken- § 
yon can be depended upon to § 
remain at one high standard. 


Such confidence must be mer- 
ited. The use of Kenyon Trans- 
formers will prove that it is so! 


If you do not already 
have our Catalog, Send for 
your FREE Copy today! 


KENYON TRANSFORMER CO., Inc. 


840 BARRY ST. NEW YORK, N. Y. 
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A NEW Precision Crystal 
Secondary 


Frequency Standard 


THAT HAS BEEN 
“‘Designed for Application’”’ 


A precision frequency standard capable of being 
adjusted te WW'V or some other primary standard and 
putting out uniformly accurate calibrating signals 
with 10, 100, 1000 KC intervals. Uses the new 
GENERAL ELECTRIC No. {8A 1000 KC crystal 
having a frequency temperature coefficient of less 
than .one cycle /Mc/C°. The crystal is sealed in 
Helium in a standard metal tube envelope. 

The self-contained AC power supply has VRI50-30 
voltage regular tube. 

In addition to oscillator, multivibrators, and har- 
monic amplifier, a built-in mixer with phone jack and 
gain control on panel is incorporated. 


JAMES MILLEN 
150 EXCHANGE ST. 


MFG.CO. Inc] 
MALDEN, MASS 


Do YOU want to be a 


Government radio operator? 


Additional operators are needed NOW 


Why not 
learn to 
be an 
operator 
quickly 
and easily 
with the 
Ayers Automatic Code Machine all 
electric, 50,000 words practice tapes 


available, low monthly rental. 
Also 
Special recording ink, recording slip 
and MacAuto tapes for sale. 


Write 


AYERS. AUTOMATIC CODE MACHINES 


711 Boylston St., Boston, Mass. 


| Choose the CANNON-BALL 
7 HEADSET 
You Like Best 


Rugged construction. 
Inside or outside ter- 


minals. Sensitive. 
Clear tone. Depend- 
area st able quality. Headset 
muita: Headquarters guaran- 


Heavy 
nets greatly in- 


tees satisfaction. Write 
crease: thelr aoe if oy foluere Lato 


Cc. F. CANNON COMPANY 
SPRINGWATER, N.Y. 
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The special 112 mc. transmitter with the co-axial transformer of the "trough" type is seen above. 


84’s or 6X5’s, but 6W5Q’s are recommended 
because of their heavier current ratings. 

The filter is of the brute force type and 
it is suggested that a low resistance filter 
choke be used to minimize drop in voltage 
through the filter. Although the trans- 
former has a 6.3 volt filament winding, 
another transformer that supplies 5 amperes 
is used also to supply the filament current 
for the transmitter which is well above the 
475 amps delivered by the combination 
plate-filament transformer. 

Suitable filtering to keep hash out of the 
transmitter is provided by conventional 
R.F. chokes and by-passing in the battery 
leads to the vibrator and transformer. 

Laing and Nuno’s two-way record of 
last summer shatters previous records for 
this band by fifty-four miles! However, 
records are being hung up so frequently on 
the 112 megacycle band that it probably 
won't be long before this new record falls. 
If and when it does, Laing and Nuno plan 


to work their sets at higher altitudes in 


order to get even greater distance. 


Parts List 
I.R.C. (Resistors) 


(All resistances are 1 watt) 


R1—i100,000 ohms 
R2—20,000 ohms 
R3—100 ohms 
R4—100,000 ohms 
R5—20,000 ohms 
R6—100 ohms 
R7—100,000 ohms 
R8&—20,000 ohms 
R9I9—100 ohms 
R10—40.000 ohms 
R11—100 ohms 
R12—100 ohms 
R13—3,000 ohms 
R14—100 ohms 
R15—500 ohms 
R16—500 ohms 


AEROVOX (Condensers) 
C1i—.0001 mf. mica 
C2—.001 mf. mica 
C3—.0001 mf. mica 
C5—.001 mf. mica 
C6—.001 mf. mica 
C7—.0001 mf, mica 
C9—.001 mf. mica 
C10—.001 mf. mica 
C12—.001 mf. mica 


Top view of transmitter. 
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C13—.001 mf. mica 
C14—.001 mf. mica 
C15—.001 mf. mica 
C16—.001 mf. mica 
C17—12 mf. 50 v. electrolytic 
C18—8 mf. 450 v. electrolytic 
C19—16 mf. 450 v. electrolytic 
C20—16 mf. 450 v. electrolytic 
C21—.5 mf. 600 v. electrolytic 
C22—.5 mf. 100 v. electrolytic 
C23—.5 mf. 100 v. electrolytic 


TRIPLETT 
M—100 ma. meter 


NATIONAL 
R.F.C.—2.5 mh. R.F. chokes 


CARDWELL (Tuning Condensers) 
C4—50 mf. Trim-air 

C8—50 mf. Trim-air 

C11—50 mf. Trim-air 


THORDARSON (Transformets & Chokes) 


T1I—T86A02, mike to grid, transformer 
T4—T14R40, Universal power transformer 
T5—T73F60, filament transformer 
CH1—T13C26, filter choke 

CH2—T74C29, filter choke 


ULE; 


T2—S8, driver transformer 
T3—S18, Class B plate to load transformer 


MALLORY 

R.F.C. 2—A chokes 

COIL DATA 

L1—12 turns, three-fourths inch diameter. #14 


L2—14 turns, 1 inch diameter. #14 
L3—20 turns, five-eighths diameter. #20 
L4—8 turns, three-fourths diameter. #14. 
L5—15 turns, five-eighths diameter. #20 
L6-—8 turns, three-quarters diameter. #14 
L7—11 turns, three-quarters diameter. #14 


Details of the co-axial tank circuit inductance 
are given below, with dimensions of trough 
partition. 


C.S, = CORNERS 


P.S.= PARTITIONS 
SOLDERED 


SOLDERED 


ADJUS™ 
ANTENNA 
COUPLING 
BY MOVING 
CONNECTION 


SLIDING 
SHORTING STRIP 
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TO MODULATION 
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4) 
BEND UP 
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vou CAN HAVE A PROMISING 


CAREER in the ARMY, NAVY 
or the COMMERCIAL FIELD 
You can begin now to prepare yourself for such an inter- 
esting position through Candler Home Training, even if 


you know nothing of radio code or fundamentals. Or, if 
you know code but are compelled to copy ‘“‘letter-for- 
letter’” and send jerkily, we will smooth this out by giving 
you that “‘Coordinative Knack’’ necessary to speed and 
copying behind. 


You may be practicing wrong, pursuing antiquated meth- 
ods that are long, slow, tedious. We will set you RIGHT 
in a few days—will make the process of learning code or 
acquiring speed and skill, easy and interesting. When you 
can read code as easily as you read print, copying behind 
and acquiring speed cease to be a factor. 


+ + PER Ae 
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CANDLER SPECIALIZED TRAINING 


backed by over a quarter century success, makes possible a wonderful 
eareer for you. The New BOOK OF FACTS gives you the whole, interest- 
ing story. Send for it TODAY. A postal will do. No obligation. 


CANDLER SYSTEM COMPANY 


Dept. S-1 ASHEVILLE, NORTH CAROLINA 


DON’T FAIL 


TO GET THIS 


SHORT WAVE COIL DATA BOOK 


Every experimenter knows that the difference between a good and 
a poor radio set is usually found in the construction of short- 
wave coils. Coil winding information is vitally important and in 
the new coil book all ‘‘dope’’ appears. There’re illustrations which 
give instructions on how to wind coils, dimensions, sizes of 
wire, curves and how to plot them. Every experimenter needs 
this book—it also contains complete data on all types of re- 
ceiving coils, together with many suitable circuits using these 
coils. Also complete data on various types of transmitting 
eoils with many transmitting circuits such as exciters and 
amplifiers using the various coils described. 


Contents Briefly Outlined 

S-W Tuning Inductance Charts * Coil Data for T. R. F. Re- 
ceivers * One Tube Oscillodyne * Two Tube Bandspreader 
* The Mono-Coil * 2-Tube Old Reliable * 2-Tube Globe 
Trotter * 2 Winding Coils—10-500 Meters * Doerle 3- 
Tube ‘‘Signal Gripper’’ Electrified * 3-Tube Bandspreader 
for the Ham * General Coverage Coils on Ribbed Forms * 
Coil Data for Superhet or S-W Converter * Ultra S-W Coils 
* Switch Coils for S-W Superhets * Experimental Coils * 
S-W Antenna Tuner * Most Popular S-W Tuning Circuits 
* Self-Supporting Transmitting Circuits Employing Coils 
Described * All Band Antenna Tuner for Transmitting * 
Plug-in Coils for Exciters ¥ Frequency-Wavelength Con- 
version Chart. 


PRICE 25c PREPAID 


For a copy of this handy book send 
25c in U.S. Coin or stamps to 


RADIO PUBLICATIONS 


20 VESEY STREET NEW YORK, N.Y. 
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A TWO-WAY LAMP YOU WILL BE PROUD TO OWN. 
FREE WITH YOUR SUBSCRIPTION. SEE PAGE 563. 


Scientifically 


It is easy to learn or increase speed with ¢ 
an Instructograph Code Teacher. Affords § 
the quickest and most practical meas vee 
egine 


developed. Available tapes from 
ner’s alphabet to typical messages 
on all subjects. Speed range S to 
40 WPM. Always ready—no QRM. 


MACHINES FOR RENT OR SALE 


The Instructograph Code Teacher 
literally takes the place of an 
operator-instructor and 
anyone to learn and master _code 
without further assistance. Thou- 
sands have used and endorse the 
Instructograph System. Write today 
for full particulars and convenient 
payment and rental plans. 


DESIGNED | 
RADIO PARTS 


ADJUSTABLE 
LINK COILS 


These 50 Watt “Air- 
Wound” coils make possible 
easy and accurate coupling 
adjustments on each band. 


160 M band 99c Net 
80 M to 10 M band 90c Net 


COMPANY | 


Dept. RT, 4701 Sheridan Rd., C ‘icago, Wh. 
Representatives for Canada 
Radio College of Canada, 54 Bloor St. West, Toronto. 


COMPLETE HOME- 
STUDY COURSES and 
educational books, 
slightly used. Sold, 
rented, exchanged. All 
subjects. Money - back 
guarantee. Cash_paid for 
used courses. Full de- 
, tails and illustrated 72- 
page bargain catalog FREE. Write today! ; 

NELSON COMPANY, 500 Sherman, Dept. A-210, Chicago 


RADIO, INC. 


CLEVELAND, OHIO 
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@ DID you ever have a dream rig? Prob- 

ably no normal radio fan has not, at one 
time or other dreamt of some super lay- 
out. Such was the case here, and from our 
low-cost high-power transmitter of last 
month we have graduated to this super- 
streamlined transmitter. This “compact kilo- 
watt” is our dream come true. 

No smaller R.F. lineup could exist for 
general operating, a 6L6 driving a pair of 
813’s. Actually it isn’t a full KW, but 360 
mils at 2000 volts is close enough. This 
particular transmitter, as it stands, is not 
in its final form. It is not practical to drive 
the 813’s from a tri-tet, which limits the 
transmitter’s operation to fundamental 
crystal frequencies. Driving the 6L6 from 
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| 


A Compact 


flmateur PRadio 


Right—The complete 750 watt transmitter fits into this 
28” Par-Metal rack. Note the crystal which plugs directly 
into the front panel. 


Center—The entire R.F. and low voltage supply fit com- 
pactly on one 13” x 17 ” chassis. The layout is such that 
the longest R.F. lead is only 3”. 


Left—The completed transmitter presents this pleasing 
view from behind the rack. The bias battery comfortably 
fits above the Stancor Thorobred plate transformer. 


Kilowatt 


Larry LeKashman, W2I1OP 


my signal-shifter worked, although gen- 
erally speaking there was a lack of excita- 
tion. It would seem that PP 6L6’s might 
be the answer, with no additional tuning 
controls. There will appear shortly a fol- 
low-up on this article, with our final solu- 
tion to the excitation problem. 

In the design of this transmitter several 
factors were of prime importance. It must 
be compact—work at manufacturer’s rat- 
ings—and have at least 500 watts output. 
The obvious answer was beam-power tubes. 
While this made short work of the R.F. 
problem the large high voltage equipment 


TRANSMITTER 


was still a stumbling block, Stancor Thoro- 
breds meet the standard of quality I hoped 
to maintain and their physical dimensions 
lent themselves admirably, as the photo- 
graphs illustrate. The large plate trans- 
former was not mounted on a chassis and 
fit comfortably on the bottom of the rack. 
Leads were brought out by drillin,z a hole 
in the safety covering of heavy celluloid 
which covers all the terminals. 

The B & W coils mount directly on the 
Cardwell XG 140 XD, making a very neat 
and highly efficient assembly. The large 
Millen R.F. choke fits directly into the high 
voltage connector and likewise makes an 
excellent unit. The 3000 volt Cornell-Du- 
bilier filter is mounted underneath the 


Below, wiring diagram of the transmitter here described; the power supply unit is shown at the right. 
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chassis portion of the high-voltage supply. 

Adjusting the coupling is not very diffi- 
cult. Both variable condensers, mounted on 
insulators below the chassis with their shafts 
protruding, are set at maximum capacity. 
The 6L6 plate is tuned to resonance and 
each grid metered, which is made possible 
by the DPDT switch in the grid circuit of 
the 813’s. This is obviously necessary under 
these circumstances. The condensers are 
then adjusted to give equal drive on each 
tube, usually by decreasing the ees of 
the tube with more drive. 

By-passing of the meters is very impor- 
tant, particularly in the final stage. While 
the - novice should not attempt it, the by- 
pass is most efficient inside the meter case. 
However, directly across the meter termi- 
nals will suffice. ; 

One coil to. change in. a transmitter of 
this size isn’t a bad - average. With the 
Guardian overload-relay and tune-up switch 
the striking simplicity of.the. transmitter is 
an outstanding feature. The 600 watt heat- 
ing element is in series with the HV pri- 
mary and may be switched in and out at 
will. Being small it replaces the usual 300 
watt electric bulb to good advantage. This 
transmitter is now doing yeoman duty on 
40 and 80 and has already proven itself a 
worth-while investment. 


Compact Kilowatt Parts List 


RCA RADIOTRON (Tubes) 
6L6G 

813’s 

866’s . 


JAMES MILLEN MFG. CO. 
1—10008 tuning knob 

2—37001 safety plugs 
4—36001 safety caps 
2—33004 sockets 

1— 33005 socket 
1—33008 socket 
1—77083 hash filter 
1—77866 hash filter 
3—34100 RCF1, 2, 4, 5 
1—34150 RFC3 

Type 31001 standoffs 
1—33002 crystal socket 


IRC (Resistors) 

All resistors as indicated on circuit 
Y% watt, type BT™% 

10 watt, ‘type ABA 

100 watt, type HAA 


PAR-METAL (Panels & Chassis) 
1—MG 3003 meter panel 
2—G3605 front genck: 

1—DL 2613 rac 
2—B4536 chassis 
2—SB713 chassis brackets 


KENYON 
1-—-T385 -813 fil. trans. 


BARKER & WILLIAMSON (Coils) 
1+-BTCT baby turret 

1--HDV base assembly 

Type HDVL coils 


CARDWELL (Condensers) 
1e-XxG10 XD, C4 
2—ZU 100 AS, C5, 6 


SIMPSON {Meters} 

Model 27 illuminated meters 

0-10 ma., M1 

0-150 ma., M2 

0-750 ma., M3 

GUARDIAN 

1——Model X-100 overload relay—RY1 


CORNELL-DUBILIER (Condensers) 


(All condensers = podignied on circuit) 
pass may be pap 

Ci1—(HV oe) TO 30020 

C2—TLA 6 

C3—TLA 6040 


STANCOR (Transformers & Chokes) 
THOROBREDS 
1—-T8005 plate trans., 
1==C€2313) choke, CH1 
1—P8023 HV fil., T2 
Sranparp LINE 
1—-P4081 6L6 plate, HV only, T3 
1-- P6289 fil. windings only, T4 
1—€1421 choke, CH2 

E. F, JOHNSON 

813 sockets 

AMPHENOL 
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TasLe 1.—Abbreviations to be used in radio communications—Q code—Abbreviations to be used 
in all services—CONTINUED 


Abbreviation 


OTE 


OTG 


OTH 
OTT 
OTJ 
OTM 
OTO 


OTP 
QTO 


OTR 
Ovum 
QUA 
OUB 


ouUCc 


OUD 


OUF 


QUG 
QUH 
QUy® 
QUK 
OUL 
QUM 


Question 


Answer to statement 


Will you give me the position of my sta- 
tion on the basis of bearings taken by 
the radio direction-finding stations which 
you control? 


Will you transmit your call signal during 
50 seconds ending with a 10-second dash, 
on... kilocycles (or . ... meters) so 
that I msy take your radio direction-find- 
ing bear.ngs? 

What is your position in latitude and in 
longitude (or according to any other in- 
dication) ? 


What is your true course? 
What is your speed? 


Transmit radio signals and submarine sound 
signals to enable me to determine my 
bearing and my distance. 

Have you left dock (or port)? 

Are you going to enter dock (or port)? 


Can you communicate with my station by 
the International Code of Signals? 


What is the exact time? 

What are the hours during which your sta- 
tion is open? 

Have you any news from... 
of the mobile station)? 


Can you give me, in the following order, 
information concerning: visibility, height 
of clouds, ground wind at ... (place of 
observation) ? 

What is the last 
from. . 
tion) ? 

Have you received the urgent signal trans- 
mitted by . (call signal of the mobile 
station) ? 

Have you received the distress signal sent 
by . . . (call signal of the mobile sta- 
tion) ? 

Will you be forced to come down on water 
(or on land)? 

Will you give me the present barometric 
pressure at sea level? 

Will you please indicate the proper course 
to steer toward you, with no wind? 

Can you tell me the condition of the sea 
observed at... (place or coordinates)? 

Can you tell me the surge observed at... 
(place or coordinates)? 

Is the distress traffic ended? 


(call signal 


message you received 
. (call signal of the mobile’ sta- 


3In certain aeronautical services, 


“true course” 


The position of your station on the basis 
of bearings taken by the radio direction- 
finding stations which I control is... 
latitude, . . . longitude. 


I will transmit my call signal during 50 
seconds, ending with a 10-second dash, 
on... kilocycles (or . meters) so 
that you may take my radio direction- 
finding bearings. 


My position is . 


(or 


latitude, 


longitude 
according ‘to any other 


indication), 


and “true bearing”’ 


My true course is. . 
My speed is .. 
per hour. 


IT am transmitting radio signals and ‘sub- 
marine sound signals to enable you to de- 
termine your bearing and your distance; 


I have left dock (or port). 
I am going to enter dock (or port). 


I am going to. communicate with your -sta- 
tion. by the International Code of Sig- 
_nals. ; i 


The exact time is... 
My. station is: open from .. 


. degrees. 
. knots (or ... kilometers) 


,LGion eS 


This is the news from... 
the mobile station). 
This is the information requested: 


(call signal of 


The last message I received from Fg celireteet! 
signal of the mobile station) is... 

I have received the urgent signal trans- 
mitted by... (call signal of the mobile 
station) at... (time). 

I have received the distress signal sent 


by ... (call signal of the mobile station) 


ats. & Came). 


I am forced to come down: on water (or on 
land) at... (place). 


The Yikes batomettic pressure at sea level 


is: (ats); 
The proper course to steer toward me, with 
no wind, is... degrees at... (time). 


The sea at . . (place or coordinates) is... 


(place or coordinates) 


The surge at.. 4. 
16 rs 
The distress traffic is ended. 


are called “geographic course” 


and “geographic bearing.”’ 
Taste 2.—Scale used to express strength or legibility of signals 
Strength Legibility 
QSA 1= scarcely perceptible. ORK 1 = unreadable. 
QSA 2 = weak. ORK 2 = readable now and then. 
OSA 3 = fairly good. ORK 3 = readable, but with difficulty. 
QSA 4 = good. ORK 4 = readable. 
QSA’° 5 =very good. ORK 5 = perfectly readable. 
TABLE 3.+—Miscellaneous abbreviations 
Abbreviation Meaning 
Cc Yes. 
N No. 
2 Announcing private telegram in the mobile service (to be used as a prefix). 
Ww Word or words. 
AA All after... (to be used after a question mark to request a repetition). 
AB All before . . . (to be used after a question mark to request a repetition). 
AL All that has just been transmitted (to be used after a question mark to request a 
repetition). 
AS Waiting period. 
BN All between .. . (to be used after a question mark to request a repetition). 
BO Answer to RQ. 
CL I am closing my station. 
CS Call signal (to be used in requesting that call signal be given or repeated). 
DB T cannot give you a bearing, you are not in the calibrated sector of this station. 
DC The minimum of your signal is suitable for the bearing. 
DF Your bearing at’... (time) was... degrees, in the doubtful sector of this station, 
. with a possible error of two degrees. 
DG Please advise me if you find an error in the bearing given. 
DI Doubtful bearing due to the bad quality of your signal. 
DJ Doubtful bearing due to interference. 
DL Your bearing at ... (time) was... degrees, in the uncertain sector of this station. 
DO Doubtful bearing. Request another bearing later, or at .. . (time). 
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® SAVE WITH 
SAFETY 


AMATEUR RECEIVERS 
AND EQUIPMENT 


Fastest service—lowest. prices, 
—most liberal trade-in allow- 
ances—easiest time payment 
terms—in the country! 


It will pay you to write to me 
about any Radio Apparatus 
you need. | guarantee you 
complete satisfaction and my 
personal attention. 


3, 
Gill Harrison, 
W2AVA 
%* Send stamp for my latest 
list of 
NEW and RECONDITIONED 
RECEIVERS 


RADIO 


HARRISO 


12 WEST BROADWAY NEW YORK CITY 


ACTIVE, ACCURATE 
DEPENDABLE 


FOR ALL POPULAR 
AMATEUR BANDS 


priced fiom 835 up 


Bliley Distributor will 
supply you with descriptive 
literature for the asking. 


BLILEY ELECTRIC CO. é:2, 2 


VERNIER DIAL 75c ks 


Your 


Smooth, Non-Slip Friction Drive; Roto- 
Buffed Lectro-Etched Nickel Silver 234” 
Disc. Hairline Pointer. Front or back 
of panel mounted. Used on Marine, 
Plane or UHF Portable Commercial 
Equipment. 1 5 

144”. KNOB, 14” HOLE ......; c 


PRISMLAC 


Air-Dry Brush-on Crystalin Lacquer 


Marine Gray or Olive Drab Green 
Large % pt. ean. 
Introductory Price 


p 5 BAND SWITCH-COIL KIT 65c 


Design your own All-Wave Receiver, Pre- 
selector, Wavemeter, etc., at low cost. 
Directions in New Free Catalog. 

MAIL ORDERS FILLED PROMPTLY 
DISTRIBUTORS—Get New Agency Plan. 


} RADIOCRAFTERS 


1156 Commonweath Ave., Boston, Mass. 


3) Pee W fee ghee SN By 


Amateur Radio 


“Honor Plague flwacded 
To faye Gavattero, KA1LZ 


‘Herewith please find photo of my station 
KA1LZ.. The Xmtr is a kilowatt on phone 
and CW, either on 20. or 10 meters. Line-up: 
6F6G straight crystal oscillator, two 6L6G 
parallel doublers, into a pair of 85T push- 
pull buffers, and a pair of 250THs push- pull 
final amplifier, Final modulation into a SES 
of 250THs in push-pull. ; 

Modulation with AVC, gain ge. tone con- 
trolled. 

Voltage on Final RF: 2500, ‘and on final 
modulation, 2300 volts (by RX21 rectifiers. ) 

Antenna: a four element atop 92 foot 
tower, rotomatic drive. 

Countries worked on phone: 94 (on 20 and 


Here is the new “Award of 
Honor" Plaque which meas- 
ures 5”x7” in size. It is 
handsomely executed in colors 
on metal, and is framed, 
ready to hang on the wall. 
The name of the winner will 
be suitably inscribed. 


Note These Important Rules 


Attach a brief description not 
longer than 300 words, describ- 
ing the general line-up of the 
apparatus employed, the size, 
type and number of tubes, the 
type of circuit used, name of 
commercial transmitter—if not 
home-made, watts rating of the 
station, whether for c.w. or 
phone or both, etc., also name 
of receiver. 

State briefly the number of 
continents worked, the total num- 
ber of stations logged or con- 
tacted, and other features of 
general interest. Mention the 
type of aerial system and what 
type of break-in relay system, if 
any. 

Important — Enclose good 
photograph of yourself, if your 
likeness does not appear in the 
picture! 

You do not have to’ be a 
reader of RADIO & TELEVISION 
in order to enter the contest. 

Address all photos and station 
descriptions to Editor, Ham Sta- 
tion Photo Contest, c/o RADIO 
& TELEVISION, 20 "Vesey Streef, 
New York, N. iY: 


| aR aa ced SO Ye) Speen Wy AB eh ae Neel Seo ta 


For Best HAM Station Photo 


10 meters.) USA (States) worked on fone 
47 (need only Wyoming). Worked all con- 
tinents several times, either on phone or 
CW; also worked Greenland on phone. 
KAI1LZ was the 2nd high score on phone 
in the general results for the DX World- 
Wide Radio Contest of “Radio’’,. November- 
December 1939. ; 
Receiver: RME 69-DB20; Oscilloscope— 

a 8” Dumont type. 

Luigi Zavattero, KAILZ, 

100 Manga Avenue, 

Mantlan Pas 
( Representative of American QSL Bureau 
in the egy nes ) 


A Aware of Honor | 


Sauk to 


| 
RADIO & TELEVISION ii 


MAGAZINE 


for the 
Best 


PHOTOGRAPH 


of an 


AMATEUR RADIO STATION 


Submitted in the monthly 
Amateur Station Photo Contest 
dH. Gennaback, Editor 
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DANIC, & TLIEVICION 


“CQ | 


Larry LeKashman 
W2I0P 


@ AT least there are a 

lot of fans who are in 
complete accord with us 
on the OSL situation. We 
could start a “lynching 
party” by giving the calls 
of the W2 who boasts of 
his never answering a 
single QSL out of the 
5,000 sent him; or an- 
other W2 who wouldn’t 
even let the second dis- 
trict QSL manager send 
him his 4-foot stack of 
Doxeacards... 1. looked 
through that pile, just one 
among thousands. of. un- 
claimed foreign | cards, 
and saw cards. from 
such stations as MX2B; 
J8CA; VS6AF; and more 
in pretty much the same 
class. So far, the good 
reason for not QSL’ing 
hasn’t arrived — until it 
does we, for good or bad, 
are going to fight for 
100% returns on all veri- 
fication cards — Ham or 
SWL. 

W2MUO almost got 
into .the, SS,..:until 
W2MXB_ borrowed his 
ECO and W2IOP his ex- 
citer. W2FLL is now on 
14 mc. phone. First night 
on Marvin worked a K7 
and since then  hasn’t 
worked out of his back- 
yard. W2HP plans on 
getting back on the air, 
if. and when he, gets a 


N ENVIABLE record has been established by 
both the “‘HQ-120-X"’ and the * 
They have been selected for service from Alaska 
to the antarctic and their outstanding perform- 
ance is continually making new friends. It seems 
as though the more difficult the service the more 


fam ateur Radio 


*‘Super-Pro.”’ 


ing them. Try whichever falls into your price 
range and.you will see why experts use Hammar- 
lund receivers. 


MAIL COUPON TODAY! 


ene : likely you are to find a Hammarlund receiver Ape rn are ie ren INC. RT-I 
sis ei OWS ARIES doing the job. There’s a reason for this too. 4.W. Saeee we era y 

a: na ok ) is Our receivers are built of parts which are made Please send ''HQ" booklet 

Ww any pugs Irom | in our own factory: where quality is more impor- " " 

the. time it was first | tant than cost. Eas “HQ” and Ne dpe see dkas Ress, 8209 gehts Rectegtet 

turned on. R8& in the | that built-in quality which can only be appre- Name 

Canal Zone early one eve- | ciated after you have had the pleasure of operat- 

ning on 40 was Ed’s first Canadian Office: UR CIRGEES bo FERN PS 8 RE AT ee 


real trick. WORFA, now 
permanently located in 
New York, just came 
back from a vacation in 
California. W2MHD. is 
working out very well, 
using an 807. final and 
a home-built super. 


EXPORT DEPARTMENT 


41 West Ave., No., 
Hamilton, Ontario 


SNPS 4 eee nee 


100 VARICK STREET 


NEW YORK CITY 


W9DYG is operating portable from the 
Choate School in Wallingford, Conn. 
W60MI/2 reports consistent contacts with 
the: Coast, using an indoor antenna below 
the ground level. 

‘The first week-end of the SS ive passed 
at this writing, but it is still too early to 
try and predict winners. Lots of 
timers,” like W3BES; W2GSA, “WSVES; 
W9FS and WITS were on. 


How many of you have ever wondered 
about the members of the DX Century 
Club. I started to think about this group 
of DX men, unconsciously listing the. oc- 
cupations of those I knew personally. The 
ets lod} 


RS ears ae 


“Old= 


rt ae 


result is this: (Omitting calls) 3 Broad- 
cast Station Operators; 1 Grocery Boy; 
1 Movie Producer; 1 Radio Manufacturer ; 
I Sales Manager for radio firm; 1 Govern- 
ment Revenue Inspector; 1 Teacher; 1 
Pokceman: ~ 2. Doctofs; 1 Fireman: 1 
Lawyer; and 3 College Students. 

Remember, if you will, that 
point “CQ” is still your column. 


NEW S-W “FAN” CONTEST 


@ HERE is a new contest for short wave listeners, 

submitted: by the International Short Wave 
Club, of which Mr. Arthur J. Green is the presi- 
dent. The contest closes July 1, 1941 and a series 
of valuable prizes including radio sets, globes, 
foreign stamps, and a number of other interesting 


at this 


Se hb ete ee. lk wf quar Rae ee Toa 


and valuable prizes are to be offered. As pointed 
out by Mr. Green, in spite of the war, there are 
hundreds of short wave stations still on the ‘air 
and willing to verify! This does not include ama- 
teurs, whose stations will be counted in this contest, 


if you hear them and get their verification. This { 


contest is open to every short wave fan and points 
will be compiled in. groups of 100 for each 100 
miles between the listener and the station .meas- 
ured by the shortest possible route. Stations less 
than 500 miles away will xot be counted. A station 
operating on more than one frequency will be 
counted more than once only if verified specifically 
on more than one frequency. Amateur station 
verifications must bear proof of mailing (such as 
postage stamps) and must indicate in some manner 
that the station was heard using voice: 

The contestant having the greatest number a 
points will win the grand prize. Other prizes will 
be awarded according to merit. Address_ all 


Short Wave DX Contest, Care of Raprio &*TELE- 
viston MAGAZINE, 20 Vesey Street, New York City. 
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ins 
quiries regarding the contest to—Editor; ISWC. 


For Your 
Personal Enjoyment- 


buy a dymp 


direct from the manufac- 
turer and SAVE 


eee 


_. MODEL MB 
12” long, 734” high, 6” deep, 8'2 Ibs. 


Check the NUMBER of advantages 


Vv Custom built. vy Built in loop —no 
Vv RCA licensed. aerial or ground nec- 
Vv Superheterodyne essary 


Vv 5 tubes 

\/ -Iluminated. dial 

Vv eis hs volume con- 
ro 


Vv Tunes from 530 to 1650 — 
V Walnut finish and best 
of all j 


FULLY GUARANTEED. FOR 
ONE YEAR. 


PORTABLE 
PLAYMATE 


3 way 
radio 


MODEL G 
9/2” long, 634” high, 4/2” deep 


The smallest Portable ever made 


V Operates on batteries ./ Superheterodyne cir- 
or AC-DC 110 volt cuit. 
house current. \V Easy reading dial. 
V Costs only 5c to re- yf Automatic Volume 
V plese A paltry. i Control. 
onger attery life ; 
and lower operating Vv pairs be Bowen 


cost. ) 
V5 tubes do the work Y 

of 7—!A7—IM5—IH5 = V, 

—IT5—M35Z5. Vv 
V 4” Heavy P.M. Speak. 


New Oscillator Circuit, 
Chamber speaker grill. 
Two tone tan grained 
cabinet with simulat- 
ed leatherette. 


er. 
\ Magic antenna, \V Weatherproof case. 


On account of its light weight, it may 
and played anywhere. It’s a real pal. 
Weight only 8% Ibs. Price compliers 
with batteries 


ene 


Vy Plays 12, 10 inch or 
10, 12 inch records, 


Vy 3 tube AC amplifier. 


Vv 6 inch Dynamle 
Speaker. 


be carried 


$11-95 


Automatic Record 
Changer 


(not illustrated) 


Walnut polished cabi- 


ne 
Wied watt output. 
V No attachments neces- 


sary. 
V Weight, 18 Ibs, 


$23.95 


As everything we offer above is fully de- 
scribed, no catalog is issued. To insure 
prompt delivery, send your order NOW. 


RECORD-O-VOX 


INCORPORATED 


80 Cortlandt St. (Dept. 141) New York City 


Price complete 


ed 


cCAga 


simple. 
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Radio Listener 


Bringing Home 
the Amateur QSL! 


Harold B. Clein 


® AMATEURS are different! In my re- 

cent article, “Getting That Veri,” which 
appeared in the September and October 
issues of this magazine, I attempted to 
describe the best tried methods of report- 
ing signals to a short-wave broadcasting 
station. Methods that would insure the 
listener of a high percentage of verifications 
in return for the reports. 

But securing a QSL from an amateur 
(“Ham’’) station requires an entirely dif- 
ferent procedure. The reason for this is 
The broadcasting station is inter- 
ested solely in increasing its signal service 
area, and so any information—the more 
detailed the better—which will enable the 
engineers to get a clear picture of receiving 
conditions in the listener’s locality is- very 
much desired,:and appreciated. On the other 
hand, the amateur operator doesn’t care 
what happens to his signal, just so long as 
a successful contact can be made with 
another amateur. If an amateur in Chicago 
is in contact with an amateur in Pango- 
Pango (American Samoa), the fact that 
the signals may ,also be heard in Hoboken 
is merely incidental ! 

Unfortunately, the average short-wave 
listener starts off wrong. The SWL has 
“listened in” on a conversation between two 
fellow amateurs, and while the air is free, 
and there is no law against it, nevertheless 
the SWL is guilty of listening in on a con- 
yersation that was not primarily intended 
for anyone except the two amateurs con- 
cerned! Then, as if this effrontery were not 
enough, the SWL actually has the “crust” 
to write to the amateur and boast about 
having listened in! To top this off, the SWL 
expects the amateur to reward these eaves- 
dropping efforts with a QSL card, which 
not only costs the amateur money, but 
takes time and effort to address and mail 
the card. The amateur certainly doesn't 
want, or need the SWL report (except in 
some rare instances) and so looking at the 
matter in-this light, is there any: wonder 


that amateurs refuse to verify listener re- 


ports? 

It all boils down to this: If the SWL 
expects a high percentage of QSL card 
replies in answer to reports, then it is up 
to the SWL to see that the amateur also 
gets something out of the deal. This is the 
secret of the whole business. If you can 
give the amateur something he wants, then 
you can be sure that a QSL card, will be 
forthcoming. However, if it is all a one- 
sided affair, and you ‘are simply begging 
for a card, and offering nothing in return, 
you can expect very meager returns for 
your reports. Think that over! Are sou 
giving the amateur something in return 
for his QSL card? 

It is difficult to make hard and fast rules 
for reporting the signals from an amateur 
station, but the following information should 
always be included in every report. 

1, Prove beyond doubt that you heard the 

station, 

2. Give a brief but accurate signal report. 


LAanitam. The Kiaaacina Whan, Weesdinc Ukovermcars 


An SWL card is O.K. if it is complete 
enough. 


3. Enclose your report in an envelope. 
Never send a card alone. 


4. Always enclose return postage. An In- 
ternational Reply Coupon is O.K. 


5. Be sure that you have affixed suffi- 
cient postage to your letter. If the 
amateur has to pay a postage- -due fine 
he will not be very friendly tomers 
your report! 


Now you must earn that QSL card, You 
have probably proved to the amateur that 
you actually heard his signals, and as far 
as the report goes, you are entitled to pos- 
sess one of the cards. But that is hardly 
enough to make the amateur sit down and 
fill out a card for you, is it? 

Put yourself in the amateur’s place. What 
would make you send a card? I sit down 
and write a newsy letter of a page or two, 
and tell the amateur all about my hobby 
of listening, I tell him when I started, how 
many countries I have heard, etc. I also 
tell him about several of the local amateurs 
(information he will not get through the 
usual channels), and the times they are on 
the air; their frequency, etc. I always en- 
close a picture postcard w ith each- report. 
This card is selected with “great care, and 
pictures an interesting local scene. Lr 
camera is available, some unusual snaps- 
could be taken especially for this purpose. 
A picture of yourself, your equipment, etc., 
is always interesting to amateurs every= 
where. Make your letter so interesting that 
the amateur simply. cannot help sending 
you a card. 

But never send a report if you are in 
doubt about hearing the amateur. I would 
like to quote several notes from popular 
DX amateurs which I have in my posses- 
sion, One, from WK7PA (Tasmania) 
« .,. Most of my listener reports prove 
only that the SWL owns a call-book and 
has an active imagination! These reports 
are discarded, of course... .”’ And here 
is one from a North African amateur who 
rarely uses phono. “... J received only 
three correct reports, out of about forty! 
The rest told me—with amasing accuracy 
—what I said on phone! ...” When re- 
ported this amateur was on CIV talking to 
a W9 amateur who was on phone!!! 

Some amateurs, of course, send a card 
for almost any kind of a SWL report. Still 
other amateurs refuse to verify a report, 
regardless of how excellent it is. In. fact, 
there are actually some amateurs, for- . 
tunately in the minority, so discourteous 
that they will not even send a QSL to 
their amateur friends who have contacted 
them. The great majority of amateurs are 
swell fellows (and girls!) and are happy | 
to send a QSL to those that merit them. 

Golden Rule advice is perfect here. If 
you, the listener, will send the amateur the 
kind of. letter and report that you would 
like to receive if you were the amateur, a 
OSL will be delivered by return mail! 


RADIO & TELEVISION 


. THESE OUTSTANDING SHORT WAVE BOOKS 


ARE Now Available AT YOUR DEALER! 


OU buy parts, tubes, kits, accessories from your local radio dealer—that’s what countless thousands 
of short-wave fans do. Now through a nation-wide distribution service our numerous books are avail- 
able at your favorite radio dealer—right where you buy other radio equipment. It’s more convenient, 
saves time and you can inspect the books before you buy. Ask your dealer to show you all the books 


advertised on this page—they’re always in stock. 


101 SHORT WAVE 
HOOK-UPS 


Compiled by the Editors of 
RADIO & TELEVISION 


Here is a worthwhile book that every 
short wave listener, every short wave 
fan, and every short wave amateur 
has wanted for a long time. It gives 
you the 101 best short wave hook-ups 
which have appeared heretofore, 


100 [lustrations 
72 Pages 50c 


| Ano 
HOW TO BUILD AND OPERATE Ho 
SHORT WAVE RECEIVERS RT Way 
This is the best and most up-to-date book on RECEIVERS Ei 


the subject. It is edited and prepared by the 
editors of RADIO & TELEVISION and 
contains a wealth of material on the build- 
ing and operation, not only of typical short 
wave receivers, but short wave converters 
150 Ilustrati 

16 ustrations 

72 Pages - 50c 


TEN MOST POPULAR 
SHORT WAVE 
RECEIVERS 
HOW TO MAKE AND WORK THEM 


The editors of RADIO & TELE- 
VISION have selected ten out- 
standing short wave receivers and 
these are described in the new vol- 
ume. Each receiver is fully illus- 
trated with a complete layout, pic- 
torial representation, photographs of 
the set complete, hook-up and all 
worthwhile specifications, 


75 Illustrations 
40 Pages 25¢c 


© MAKE AND 
THEM 


HOW TO GET 


BEST SHORT WAVE 
RECEPTION 


M. HARVEY GERNSBACK tells 
you everything you have ever wanted 
to know about short wave reception. 

The author, a professional radio 
listener and radio fan for many years, 
gives you his long experience in radio 
reception and all that goes with it. 


40 Illustrations 
72 Pages 


THE SHORT WAVE 
BEGINNER’S BOOK 


Here is a book that solves your short 
wave problems—leading you 
stages from the simplest fundamen- 
tals to the present stage of the art as 
it is known today. It is the only 
low-priced reference book on short 


waves for the beginner. 


75 Illustrations 
40 Pages 


LOOK FOR YOUR NEAREST DEALER 


50c KCEPTION 


M. aiid GCRNSBacK 


HOW TO BECOME AN AMATEUR 
RADIO OPERATOR 


By Lieut. Myron I’. eddy, whose experience in 
ts feo cae field has made him pre-eminent in 
this line. 


If you intend to become a licensed code oper- 
ator, if you wish to take up phone work eventu- 
ally—this is the book you must get. 


150 Illustrations 
72 Pages 50c 


in easy 


25c 


For convenience the publishers list below dealers in all parts of the world where our 
books are available. On your next shopping trip be certain to examine these volumes. 
You’re sure to want them for your technical library. 


ALABAMA The Personal Book Shop, Boston 
Walther Bros., Montgomery Radio Wire Television, Inc., Boston 
Library Book House, Springfield 


ARIZONA 
Sam’s Cigar Store, Phoenix Tremont Elec. Supply Co., Boston 


MICHIGAN 
CALIFORNIA Rissi eae Bra icra 
Radio S anaes Co., Cakande ' NESOTA 
o Su ompany, Los Angeles 
Retin foleviaioon Suppiyeco. Los: ane St. Paul Book MaNStat Co, St. Paul 
geles : MISSOURI 
Pacific. Radio Exchange, Inc., Los An- Burstein-Applebee Co., Kansas City 
geles Radio Labs., Kansas City 
Western Auto Supply, Los Angeles Walter Ashe Radio Co., Yt, Louis 
Zack Radio Supp +, Los Angeles Van Sickle Radio Co., St. Louis 
Vroman’s Book ‘Store, Pasadena 
Western Radio & Elec. Co., San Diego : NEBRASKA 
Scott Wholesale Radio Co., Long Beach Radio Accessories pap Omaha 
Offenbach Electric Co., San Francisco NEW JERSE 
Technical Book Co., San Francisco Radio Apparatus Co., Rewari 
Zack Radio Supply Co., San Francisco United Radio Co., Newark 
Radio Specialties Co., San Jose Radio Wire Television, Inc.. Newark 
COLORADO r NEW YORK 
Interstate Radio Supply, Denver Fort Orange Radio Dist. Co., Albany 
= Raine eeotaiie Te Wire eons are Bron 
a . ” 
The Edward P. Judd Co., New Haven Te Tee oe Oras alae eae 


Harrison Radio Co., New York City 
DELAWARE American News Co., New_York City 

Wilmington Elec. Spec. Co., Inc., Wil- Barer & Taylor Co., New York City 
mung ton Blan, the Radio Man, New York City 
FLORIDA David Bogen & Co.. New York City 

Radio Accessories Co., Orlando Eagle Radio Co., New York City 


Federated Purchaser, Inc.. New York 


GEORGIA Radio Circular Co., New York City 
Radio Wire Television, Inc., Atlanta G. E. Stechert & Co., New York City 
The Steiger Co., New_York City 
ILLINOIS Sun Radio Co., New York City 
Allied Radio Corporation Chicago Terminal Radio Corp., New York City 
Walter C. Braun, Inc., Chicago Thor Radio Corp., New York City 
Chicago Radio Apparatus Co., cGnicace Try-Mo Radio Co., New York City 
A. C. McClurg & Co., Chicago Van Riemsdyck Book Stores, New York 
Rete tA: Marts Cones City 
ewar ectric Co icazo i i isi 
Sears, Roebuck & Co., Chicago oe ae TeV sony Sa aia 
Max Stein mee , Chica H. W. Wilson Co., New York City 
Montgomery Ward & Co. “Chicago Radio Parts & Equipment Co., Rochester 
Radio Wire Television, Inc., Chicago M. Schwartz & Son, Schenectady 
INDIANA OHIO 
Van Sickle Radio. Indianapolis News Exchange, Akron 
MASSACHUSETTS United Radio, Inc., Cincinnati 
DeWolfe & Fiske Co., Boston College Book Exchange, Toledo 


OREGON 

J. K, Gill Co., Portland 

PENNSYLVANIA 
The 437 Store, Philadelphia . 
M & H Sporting Goods Co., Phila- 

delphia 

Radio Tnlectric Service Co,, Philadelphia 
Cameradio Co,, Pittsburgh 


UTAH 

Radio Supply, Inc., Salt Lake City. 
WASHINGTON 

Seattle Radio Supply Co., Seattle 

Wedel Co., Inc.. Seattle 
ARGENTINA 

Radio Revista, Buenos Aires 
AUSTRALIA 

McGill’s Authorized Agency, Melbourne 


BELGIUM 
Emil Arens, Brussels 


CANADA 
T. Eaton & Co., Winnipeg, Man. 
Electrical Supplies, Ltd., Winnipeg, 


Man. 

Nui ERS Radio Supply, Winnipeg, 
an. 

Canadian Electrical Supply Co., Ltd., 
Toronto, Ont. 

Radic Trade Supply Co., Ltd., Toronto, 
nt 


Wholesale Radio Co. Ltd., 1183-35 Bay 


St., Toronto, Ont. 
Canadian Electrical Supply Co., Ltd., 
Montreal, P. Q. 


BRAZIL 
Agencia Soave, Sao Paulo 


CHINA 
China News Co.. Shangha 
International Bookeelionss ‘ed. Shang- 
hai 


ENGLA 
Gorringe’s Amer. Rene canes? London 


FRANCE 
Toute La Radio, Paris 


GERMANY 

Rehr G.M.B.H. SW15, Berlin NW No. 7 
HOLLAND 

Radio Peeters, Amsterdam, Z, 
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INDIA 
Empire Book Mart, Bombay 
MEXICO 
American Book Store, Mexico, D. F. 
Central DemeaRUcaclcnes: S. A. Mex- 
ico, 
Jaques Salvo, Mexico, D. F. 


NEW ZEALAND 
Johns, Ltd., Auckland 
James Johnston, Ltd., Dunedin 
Te Aro Book Depot, Ltd., Wellington 


SOUTH AFRICA 
Technical Book Co., Cape Town 
Central News Agency, Johannesburg 
International House, Johannesburg 
South African Radio Publications, 
Johannesburg 


IF YOUR DEALER DOES NOT CARRY 
THESE BOOKS, ORDER DIRECT FROM US. 
FILL OUT COUPON BELOW. SHIPMENT 
WILL BE MADE IMMEDIATELY. 


POPULAR BOOK CORP. R&T-1-41 J 
20 Vesey Street, New York City. 


Gentlemen: I enclose herewith my remit- 
HAMS: FORT os ousics wee for wnich please send 
me the fol’owing books: 
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NaM€ .ccecccercerevrevesssererer-ee 
AGGVESS coccccesecvecrsrersssesceve 
City cic cere woe clelels aye we State) C6 cieisisie 


(Send remittance in form of check or money 
erder. If letter contains cash or unused 
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A Semi-Portable Television Receiver 
R. H. Horn 


@ IN the early days, when a customer was interested in a radio 

set, before buying he wanted to hear how good reception would 
be in his home; and today it is the same with a television receiver. 
However, the present day television receivers require experiment- 
ing in the home with dipole antennas in different positions to get 
the best results. For that reason I thought it a good idea to carry 
a small portable television receiver to the customer’s home and 
check Jocal conditions for actual reception of a television program. 

When we receive a call to report on reception conditions at a 
certain locality, it is easy to take this portable receiver to make 
a test in the home for proper installation of the dipole antenna. 

Included in the circuit is a field-streneth meter circuit, which 
can be switched in to either the sound frequency or the video signal 
at will, to further check the proper location of the antenna for 
best results. 

For those television technicians who would like to build and 
duplicate this instrument, the following will give complete con- 
structional details. 

Looking at the front panel of the receiver—trom left to right— 
beginning at the bottom, first row of controls are: (1) gain for 
video signal, (2) gain for sound receiver, (3) gain for sound 
signal in field strength meter, (4) gain in synchronization sep- 
arator circuit, (5) horizontal sweep, (6) horizontal input, (7) 
vertical input, (8) vertical sweep. The two knobs aboye the 
controls six and seven on bottom row are the amplitude controls 
for horizontal and vertical sweeps. 

Second row: (1) oscillator control in video circuit, (2) gain 
for sound receiver, (3) intensity control for cathode ray tube, 
(4) focus control, (5) spot control—right or left, (6) spot con- 
trol—up or down. Above these are three toggle switches, one for 
the A.C. line to transformers, one for high voltage to the cathode 
ray tube and the other to cut in the field-strength meter. On the 
left of the meter is the 200 ohm potentiometer control, to set the 
needle of the meter to full scale before proper reading can be taken. 

The togele switch on the top right-hand corner connects the 
meter to the sound signal and the one below to the video signal; 
either one can be cut in or out at will, The two jacks below the 
cathode ray window are for earphones, one plugs in the sound 
output and the other to the video output. Up in the left-hand 
corner are four binding posts, the top two are for the lead-in 
from the dipole, the one below is for the sound receiver and the 
fourth is a ground. The third can be connected to the second, 
instead of using a separate antenna for the sound. 

Looking at the chassis layout, on the right can be seen the video 
section with its I.F. transformers. These transformers and asso- 
ciated tubes must be mounted in a staggered arrangement to limit 
any magnetic coupling that might exist otherwise and cause 
unstable operation. 

Next can be seen the sound section and then the power-supply. 
The power transformer must be of such design that it is capable 
of delivering plenty of current in the secondaries, without over- 
loading and getting hot. The filament winding must carry at least 
11 amps. and the secondary power winding 400 mills. (ma.). 

The transformer for supplying the voltages to the cathode-ray 
tube is mounted underneath the chassis, as well as all the chokes 
and filter condensers. You will note that the by-pass condensers 
and resistors have no symmetrical arrangement, they were soldered 
in position where handy but as close as possible to their individual 
function of the circuit. No trouble was encountered in balancing 
the intermediate stages in either the video or sound sections with 
this arrangement, and when completed it compared in results to 
commercial receivers, except for the size of the picture. The detail 
of the picture is very good and any distortion of the incoming video 
signals, such as ghost images or reflection could he plainly seen 
on this 3 inch tube. 

By necessity the mounting of the cathode ray tube in such close 
proximity to the power-supply caused distortion in the sweep 
circuits; this trouble was eliminated entirely by enclosing the tube 

@ 


Three photos at left show front and top and bottom views of the semi-portable 

television receiver here described by Mr. Horn. This television receiver uses 

a 3-inch cathode-ray tube and the sound receiver section is also included 
in the description. 
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REMINGTON 


PORTABLE TYPEWRITER 


A beautiful desk in a neutral blue-green which will fit into the 


decorations of any home—trimmed in black and silver—and made 


2 
C © M Pe F RY A : i O Ni of sturdy fibre board—is-now available for only one dollar ($1.00 
extra) to purchasers of a Remington Noiseless Portable Type- 


FOR AS LITTLE AS writer, The desk is so light that it can be moved anywhere without 


trouble—it is so strong that it will hold six hundred (600) pounds. 
} Oo C A D AY With this combination of desk and Noiseless Deluxe Portable 
Typewriter, you will have a miniature office at home. Learn the 


How easy it is to pay for this combination of desk and complete details of this offer. Mail the coupon today. 


Remington Deluxe Noiseless Portable Typewriter! Just 
imagine, a small good will deposit with terms as low as L0c 
a day to get this combination at once! You will never miss 
10c a day. Yet this small sum can actually make you im- 
mediately the possessor of this amazing office at home 
combination. You assume no obligations by sending the 
coupon. 


THESE TWO EXTRA FOR YOU 


LEARN TYPING FREE 


To help you even further, you get free with this 
special offer a 32-page booklet, prepared by ex- 
perts, to teach you quickly how to typewrite by 
the touch method. When you buy a Noiseless 

ou get this free Remington Rand gift that 
increases the pleasure of using your Remington 
Noiseless Deluxe Portable. Remember, the touch 
typing book is sent free while this offer holds. 


SPECIAL CARRYING CASE 


The Remington Deluxe Noiseless Portable is 
light in weight, easily carried about. With this 
offer Remington supplies a sturdy, beautiful 
carrying case which rivals in beauty and utility 
the most attractive luggage you can buy. 


SPECIFICATIONS 


ALL ESSENTIAL FEATURES of large stand- 
ard office machines appear in the Noiseless 
Portable—standard 4-row keyboard; back spacer; 
margin stops and margin release; double shift 
key and shift lock; two color ribbon and auto- 
matic ribbon reverse; variable line spacer; paper 
fingers; makes as many as seven carbons; takes 
paper 9.5” wide; writes lines 8.2” wide. There 
are also extra features like the card writing at- 
tachment, black key cards and white letters, 
touch regulator, rubber cushioned feet. These 
make typing on a Remington Deluxe Noiseless 
Portable a distinct pleasure. Thousands of fam- § ae we 43 ; eA. eee eee a 
ilies now using the Pr lniinetae Deluxe Noiseless YA 0 ees 

Portable kuow from experience how wonderful Seah ee Per es Tdi as 
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Remington Rand Inc., Dept. 300-1 
465 Washington St., Buffalo, N. Y. 


Tell me, without obligation, how to get a Free Trial of a 
new Remington Deluxe Noiseless Portable, including 
Carrying Case and Free 32-page Typing Instruction Book- 
let on terms as low as 10c a day. Send Catalogue. 
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HOW TO 


earn CODE 


’ Whether you wish to enter radio as a 
career or merely add another valuable 
and fascinating accomplishment to your 
achievements, the All Electric Master 
Teleplex Code Teaching Machine will 
show you how. Teleplex records your 
sending in visible dots and dashes on a 
specially prepared waxed paper tape 
and then sends back to you at any speed 
you desire. It does not merely show you 

code. It is code. No ex- 

perience needed. While 
not designated as stand- 
ard equipment, 

Teleplex is used at 

many U.S. Army 

Posts, Naval Train- 
ing Stations as well 
as by the American 

Tel. & Tel. Co. Also 
by practically every 

private school in the 

U.S. teaching code; and many foreign gov- 

ernments. We furnish you complete course, 

including practice messages, the All Electric 

Master Teleplex, plus a personal service on 

a MONEY BACK GUARANTEE. Low cost. 

Easy terms. Without obligation write for 

booklet “S1.” 


TELEPLEX CO., 67-69 Park Place, New York City 


In Canada write: 
CANADIAN ELECTRONIC INST., 


TORONTO, ONT. 


AMATEUR RADIO LICENSES 


Study for your licenses the ‘‘rhythm” way, 
the A.R.I. way. Acquire code proficiency in 
from 314 to 8 weeks. Theory taught in un- 


derstandable, non technical language. Class- 


room courses in New York, home study 
courses for outside students. Write for list 
of calls of hundreds of licensed students 
now on the air. 


AMERICAN RADIO INSTITUTE 
1123 BROADWAY, NEW YORK, N. Y. 


GOLDENTONE..50% OFF 


DEAL DIRECT . . 
FACTORY PRICES" _ 
Over 60 models to 
choose _from—4 to 12 
tubes. Portables $8.08 § 
up. Farm sets $8.98 
up. Car sets $8.98 
up. Foreign band sets 
$8.08 up. Samples 
50% off. Quantity dis- 
counts. Free 1941 Bar- 
gain catalog gives de- 
- = tails of 10-day FREP 
trial, agent’s proposition and discounts. Mail _ postcard. 
GOLDENTONE RADIO CO., DEPT. RT, DEARBORN, MICH. 


RADIO COURSES 


Mid-Term Classes Now Starting 

RADIO OPERATING —-BROADCASTING 
@ RADIO SERVICING —a practical course 
@ RADIO AMATEUR CODE @ TELEVISION 
@ ELECTRONICS—1 yr. day course 2 yrs. eve. 
Day and Evening Classes. Booklet Upon Request. 
New York Y.M.C.A. Schools 


6 W. 64th Street New York City 


RADIO- TELEVISION 


Oldest. 


largest Radio-Television school in West trains you 
for good pay job. Complete instruction including Radio 
Construction and Service, Broadcast Operating, Sound, 
Talking Pictures, Television, Public Address, etc. Flexi- 
ble plan to meet specific needs of those with or without 
jobs. Transportation allowed to L.A. Earn room and board 
while learning. Request Free Catalog. 
Dept. RT-1 


NATIONAL SCHOOLS  PoPkncecs 
RADIO TECHNOLOGY 


RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio and 
Television. Practical training with modern 
equipment at New York and Chicago schools. 
Also specialized courses in Aviation Communi- 
eations, Radio Servicing and Commercial Oper- 
ating. Catalog Dept.. RT-41. 
INC. 


RCA INSTITUTES, 


A Radio Corporation of America Service 
75 Varick St., New York, 1154 Merchandise Mart, Chicago 
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in a quarter-inch thick iron tube. I also 
found it necessary to extend the spot con- 
trols to the rear of the chassis; they are 
mounted next to the tube socket by extended 
brackets from the chassis and controlled 
from the front of the panel by flexible 
shafts, such as those used in auto radio sets. 

On the right of the cathode ray tube win- 
dow is a green light, to indicate when the 
power is on; the other lamp on the left side 
indicates when the high voltage is supplied 
to the cathode ray tube. The toggle switch 
used in this circuit is a double-pole, single- 
throw; one side of the switch is for the six 


volt circuit, and the other for the high 
voltage. 
The type and make of transformers, 


chokes, resistors and condensers are left to 
the builder to decide; however, use nation- 
ally known brands. 

In the center of the chassis can be seen 
a metal strap, this strap is fastened securely 
to the chassis and extended up to the level 
of the front panel, so that when the chassis 
is slipped into the cabinet the screws that 
hold the handle can fasten to this strap, 
making a very secure job for carrying. 

The cabinet is made of half-inch plywood, 
covered with leather. 

The chassis is 17” wide, 12” deep and 3” 
high. The front panel is 17” x10" x14" 
dur-aluminum. 

It will be noticed that only one plate of 
each tube in the output of the sweep cir- 
cuits is used; the push-pull circuit was 
intentionally constructed, so that at any fu- 
ture date it can be adapted very easily to a 
cathode ray tube having separate deflecting 
plates. 

Video Receiver 
L1—3 turns of 22 D.C.C. wound in 1} 
the L2 Coil—(grid end of coil) 
L2—7 turns %” dia. (inside) spaced thick- 
ness of wire, which is No. 14 bare 
L3—8 turns 4%” dia. (inside) spaced thick- 
ness of wire, No. 14 bare 
Ci—Across L2—15 mmf. V.C. 

ZR-15-AS) 

C2Z—Nerdss sa—35 


retween 


(Cardwell 


mmf. V.C. (Cardwell 


ZR-35-AS) 

So) Ss mmf, V.C. (Cardwell 
ZR-25-AS) 

Sound Receiver 

L1—7 turns, double spaced, %” dia, No. 
14 bare copper wire 

L2—7 turns, single spaced, %” dia. No. 
14 bare copper wire—tapped 1% turns 


from ground end 
L3—8 turns, single spaced, %4” 

copper wire 
C1—15 mmf. 

C2—20 mmf. 
C3—35 mmf. (%” dia.=inside coil dia.) 

The manufacturer of the video I.F. trans- 
formers is the J. W. Miller Company of Los 
Angeles. The catalog number is 6105 and 
they tune around 13.5 megacycles. 

D.C. coupling is used in the Ist video 
stage to improve the low frequency response, 
by obviating the use of a coupling condenser 
and cathode-bias by-passing condenser. Grid 
bias is obtained from voltage drop across the 
diode load. Proper vertical synchronization 
pulse amplitude is thus maintained. 

The Inca transformers used are built by 
Phelps-Dodge Copper Products Corpora- 
tion. Their catalog numbers are: vertical 
G-31, horizontal G-32. R.C.A. transformers 
could also be used; their stock numbers are, 
vertical 32898, and horizontal 32899. 
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RADIO OPERATOR'S LICENSE 


GUIDE 
By WAYNE MILLER 


Here’s a new Guide Book that contains over 
1250 questions and answers which will help 
you pass the new six element examinations 
for a commercial radio operator’s license: 
It correctly answers all questions contained 
in the study guide that was recently re- 
leased by the Federal Communications Com- 
mission for the use of those proposing to 
take its examination. It will not only see 
you through your examination, but will also 
serve as _a valuable future reference book. 
$3.00 postpaid. Refunded if not satisfactory. 


R. A. COWELL 
PUBLISHERS’ REPRESENTATIVE 
411 7TH STREET, BELLE PLAINE, IOWA 


LEARN RADIO 


TELEVISION 


500 LICENSED graduates placed in 
past 7 yecrs in shipping, broadcasting, 
aviation, police, etc.; we also teach radio 
servicing and repairing; new beginners’ 
class now forming; 60-page catalog 
free; oldest, largest and best equipped. 


MASS. RADIO SCHOOL 


18 BOYLSTON ST., BOSTON, Mass., Est. 1899 


RADIO 


ENGINEERING 


broadcasting, aviation and police radio, servicing, marine 
radio telegraphy and telephony, Morse telegraphy and 
railway accounting taught thoroughly. 48 weeks’ Engi- 
neering course equivalent to 3 years of, college radio work. 
All expenses low. Catalog free. School established 1874 


Dodge’s Institute, Turner St., Valparaiso, Ind_ 
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HYTRON ceramic-base Bantams 
improve signal strength at higher 
frequencies and increase circuit 
stability. They are laboratory se- 
lected tubes, specially tested for 
use in communications receivers. 
Use them to take full advantage 
of the expensive low-loss sockets 
in your set. These tubes replace 
metal and ‘’G” series. 


| Change to CERAMIC-BASE BANTAMS 
For Letter Reception 


HYTRONIC LABORATORIES, 80 Lafayette St., Salem, Mass, 
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6A8GTX ....$0.95 
6J5GTX 0.95 
6J7GTX .... 0.95 
6K7GTX .... 0.95 
6K8GTX .... 1.30 
6SA7GTX .. 1.05 
6SJ7GTX .. 1.05 
OSK7GIX 1-05 


CERAMIC BASE 
Metal base ring 
grounded to No. 1 pin. 
Supplied with shield. 
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MAIL ORDER PLANS 


IN’ you get 
ALL the real 
money - makers 
—dozens of 
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SOLD ON A practical tested formu- 
MONEY-BACK las, successful tested 
GUARANTEE! schemes—actual experiences 
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. “Biggest value I’ve yet to see. Book is worth at 
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' seHing at $1:0 George Brunet, Montreal, Can. 
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the ‘mail order field.’? Lawrence Fox, Brooklyn, N. Y. 
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{0c a copy postpaid. Send U.S. 
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Tae or continuous recordings 
now possible with newly patented 
“FILMGRAPH”, Over 13 hours of 
indexed voice, radio, code, tele- 
phone recording ona single 500 ft. 
reel of film costing $3.00 and up. 
No other expense. INSTANTANE- 
OUS OFFICE DICTATION, Re- 
cording Conferences, Speeches and 
PERMANENT play-back. Can eas- 
ily be synchronized with motion 
pictures. Bulletins free. 


MILES REPRODUCER CO., INC. 


Dept. RT 812 Broadway New York City 
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a peele easy reas slide ‘MICRO. “o 

M. OF ILL. SAYS: 
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ONE YEAR GUARANTEE! 

Sent complete ready to listen. with instructions & tiny 
phone for use in homes, offices, hotels, in bed, ete. 
SIMPLE TO OPERATE—NO ELECTRICITY NEEDED! 

SEND NO MONEY! Pay postman only $2.99 plus haan 
charges on arrival or send $2.99 (Check, M.O, aa 
and yours will be A MOST UNUSUAL 
tN TRAGISTENNAT? 


sent postpaid. 


VALUE!. ORDER NOW! FREE! PLUG 
—ELIMINATES OUTSIDE WIRES! 
MIDGET RADIO CO., Dept. RT-1, Kearney, WNebr. 
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sR & T Videophone 


OPERATING HINTS: After construc- 
tion has been completed and all wiring 
carefully checked, insert the tubes—BUT 
put the 902 cathode ray tube in the place 
of the 1847 “ike.” Adjust the focus (R41) 
and the beam (R40) intensity. with the C-R 
tube in the “ike” socket. It is not possible to 
tell, by looking at the ike, whether the 
beam is focused and of the proper intensity. 
Adjust these controls until the raster 
(which will be visible on the screen) is 
sharp [focus] and quite dim [beam]. Mark 
the positions of the knob pointers, so as to 
preserve this setting—later it will be an 
awful nuisance to have to re-insert the CR 
tube because all the “trappings” (shields, 
etc.) will have to be taken off the ike to 
permit its removal. Now bring the beam 
current down to a minimum (dimmest). 
Always, when starting the ike, start from 
minimum beam and bring up very gradual- 
ly until the picture begins to appear on 


OS 


Part AcOpt 


Ricardo Muniz, E.E.,* 


@ IN this final installment of the series 
describing the Rapio & ‘TELEVISION 
Videophone, the authors give you the com- 
plete socket terminal voltage chart, meas- 
ured on the 25,000 ohm per volt Triplett 
1200-E multimeter; the schematic diagram 
of the power-supply for operating the sec- 
ond Videophone alone; the parts list cor- 
responding to this circuit; and some hints 
on adjusting and operating the unit. 
SOCKET TERMINAL VOLTAGES: The 
chart giving the complete analysis of socket 
terminal voltages as actually read with the 
unit properly adjusted for its best opera- 
tion is here shown. This information was 
given with the idea of assisting the con- 
structor in tracing down any trouble he 
may encounter. It will serve as a guide in 
localizing the difficulty. The authors felt 


that this was the most concrete form in | 


which we could present the information 
for your use, 

This is perhaps a novel way to give per- 
tinent information in a constructional 
article, but when we were readin’ ’em and 
building from them instead of writing them 
we found ourselves many a time and oft 
wishing for just such a chart. Do you like 
the idea? 

POWER-SUPPLY DIAGRAM: The dia- 
gram for the power-supply shows a power- 
supply suitable for use with the single 
videophone. Thus 1f your idea is to go on 
amateur television OR if you wish to dem- 
onstrate only one-way seemg telephone, 
then use this power-supply circuit. The 
parts listed in the Parts List accompanying 
the diagram gives the description of trans- 
formers, etc., of somewhat smaller size 
than those required for the two-way “see- 
ing’ telephone. This will result in greater 
economy, The lettering in the diagram cor- 
responds to the lettering in the diagrams 
published last month. Thus you will know 
just how to connect: this power-supply to 
the talking camera. 

*Engineer WNYE, Radio Instructor, B’klyn ooumace 


H. S., Faculty adviser Television Club at B. T.-H. 
**President Television Club and student B, T. nw eh 
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TOGGLE 
SWITCH 


TO PRONG 3 &4 ON 11 PRONG PLUG 
MOUNTED ON 2NO. UNIT 


Power-Supply Hook-up 


the monitor. When the ike-is in its proper 
socket and you are using the camera, you 
will find that excessive beam current will 
cause paralysis of the ike and it will tem- 
porarily lose its sensitivity to light. In the 
event this happens—shut the whole outfit 
down—bring the beam control to minimum 
—start up again—it will have cleared up. 


It will be found that each control has its 
best operating point. It takes a little time 
until the best setting of each is. found. 
There are various combinations of “ike” 
beam and C-R tube beam which will give 
good pictures. There is a BEST point how- 
ever. When you have found it—mark the 
position of the controls so you can re-set 
the next time to this place. The C-R tube 
focus control also was found to have an 
effect upon the quality of the picture, over 
and above its normal function of focusing. 
The optimum point for this control should 
be carefully determined: and marked, Nat- 
urally there is only one RIGHT point of 
adjustment for the sweep frequencies, if 
you are going on amateur televisior= ths 
amateur standard. - 


RADIO & TELEVISION 


An audio oscillator comes in very handy 
in setting these to the right place. You want 
30 frames per second with 120 lines per 
frame. With your audio oscillator set at 
120 cycles you should get 4 dark bars across 
the screen of the monitor C-R tube, when 
the vertical sweep is set right. These bars 
are horizontal 30x 120 = 3,600 lines per 
second. With your audio oscillator set at 
14,400 cycles, you will get four vertical 
bars on the screen of the monitor when 
you have the proper adjustment. The most 
convenient way is to connect the audio sig- 
nal oscillator to the input of the videos 
(where the signal electrode goes), for this 
test. The authors used RCA Audio Beat 
Frequency Oscillator Model No. 154. It was 
found very stable and accurate. 


The lead from the signal electrode of the 
ke” to the first video amplifier was found 
to be an extremely critical lead. This lead 
can make or break your videophone. It 
must be as short as possible. It must be as 
straight as possible. It must be ‘¢riple 
shielded throughout its length right from 
socket terminal to connection on ike. Use 
heavy Amphenol Co-axial line for this lead. 
Slip over the outside of the insulation of the 
co-ax copper braid shielding (this is the 
second shield). Run this in a sheet copper 
tube about a quarter inch higger than the 
lead all around. Keep the lead suspended 
in the middle of the tubing without touch- 
ing it. We made insulated support bushings 
for each end of the tube. This supported 
the lead without letting it touch the tubing. 

Double shield your “ike”! Put shielding 
inside the fibre support light-shield and put 
shielding outside it! 

In all parts of the signal electrode—video 
amplifier grid circuit when in doubt—use 
co-ax—and double shield! ! 

The authors will be very glad to hear 
from constructors of the VIDEOPHONE. 


sey 


Television News 


They will be glad to answer reasonable 
questions and to give advice. Address them 
care of Rapro & TerELrvistion Maga- 
zine, 20 Vesey St., New York City, and 
enclose a stamped self-addressed envelope. 
Some post-card inquiries have in the past 
not been replied to—we regret having to do 
this. Please cooperate by sending along the 
stamped envelope. 


From time to time as experiences with 
the Videophone bring up points of interest 
we will publish additional hints—on the 
Videophone. 

We have in preparation now a_ short 
write-up on hints and kinks for improving 
the R. & T. F-M (Frequency Modulation) 
Adapter and Receiver described some time 
ago in this publication. Look for it! 

You amateurs—next month—a new sys- 
tem of amateur KREQUENCY MODULATION, 
Never before published in any publication— 
new principle. (R. Mufiiz with Warren 
Oestreicher and Donald Oestreicher) Don 
is a ham—Warren got the idea—together 
we developed it to a Sensational Unit. 


Parts List 


THORDARSON (Transformers) 


1—Power transformer, T4 (T13R15) 
1—Power transformer, T5 (T13R11) 
1—Filter choke L2 (T68C07) 


CORNELL-DUBILIER (Condensers) 


2—4 mf. at 450 v. (KR-504) 
2—16 mf. at 450 v. (KR-516A) 
2—8 mf. at 450 v. (KR-5888-A) 
2—.1 mf. at 400 v. (DT-4P1) 


NATIONAL UNION (Tubes) 


1—5Z3 rectifier 
1-80 rectifier 


IRC (Resistors) 


1—R45 200,000 ohms 1 watt (BT-1) 
1—R46 20,000 ohms, type ES 


ICA 
1—Toggle switch (No. 1233) 


Socket Terminal Voltages as obtained with the Triplett 1200 EK Multimeter* 


Type Tube & Socket Socket Socket Socket Socket Socket Socket Socket 
Pit ete Terminal { Term. 2 Term. 3 Term. 4 Term. 5 Term. 6 Term. 7 Term. 8 
Acouere 0 Heater 6.3.v. Qnet 2 | - Grid +2.5 +4150 Heater 6.3V. +225 
ee =) ela 0 Wontar koe, nee rs Grid +4.2 +160 Heater 6.3 V. +270 
Lope Video 0 Heater 63 VW. 0 Grid +7.2 +150 Heater 6.3 V. +240 
ons Vertical Sweep NC Heater 6.3 V. cones = 0 +100 +425 Heater 6.3 V. +180 
c. " No. ! 
6C8G Horizontal = See eae - Connect to 49, : crn = re 
Sweep Ose. NC Heater 6.3 V. Pin No. 5 0 +90 +425 Heater 6.3 V. +185 
el a As a NC miele NC 400 AC Nc 400 AC NC Heater 5 V. 
; . Heater Pins 2 & 3 tied together 720 AC 
80 High B Rectifier 5 Vv. 650—- Heater 5 V. 
902 Monitor C.R. Ke Heater (6.2 V.) é Hae Ss ea mu 
tube —520 415 \ Deflection plates, 445 ~325 Heater (6.2V) NC 
1847 Iconoscope 520 Heater be Wie l no reading necessary —445 -300 Heater (6.2V) “NC 


*115 Volts A.C. on transformer primaries. 


All yoltages are taken from low B— or chassis ground, except Heaters, which are taken from across heater pins. 


N.C.=No Connection 


RADIO BALLS TRACE RIVER 


A N 8-inch rubber ball containing a minia- 
ture radio transmitter was dropped into 
a subterranean stream, thereby enabling 
scientists in Bellevue, Ohio, to trace the 
course of this waterway for about three 
miles. The device, invented by Henry B. 
McFerren, is solving a riddle which has 
bothered ‘technicians for more than 50 years. 
Mr. McFerren, who is blind, said that this 
radio ball was lost after it had taken an 
unexpected turn at the end of a three mile 
underground journey. The experiments will 
be conducted again with more numerous 
direction finders and a more powerful trans- 
mitter in the ball, 


for January, 1941 
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BBC ISSUES BROADCAST 
SCHEDULE 


HE overseas service of the British Broad- 

casting Company will be directed to 
North America during evening listening 
hours on the following schedule: 

The last mentioned broadcast—49 meters 
—is on the air only after 9:30 P.M., East- 
ern Standard Time. Most of the other bands 
are opened shortly before 6:00 P.M., East- 
ern Standard Time. 


Waveband Meters M/cs Callsign 
25-meter 238 11.82 GSN 
25-meter 25.53 SMES GSD 
31-meter 31.32 9.58 GSC 
49-meter 49.10 6.11 GSL 
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Pocket Tester 
FOR THE AMATEUR 


Taipiay 


Model 666-H 


Net Price 


9000 VOLTS SELF-CONTAINED! 


Model 666-H Volt-Ohm-Milliammeter is a complete pocket 
size tester—with AC and DC Voltage ranges to 5000 Volts 
(self-contained). AC and DC Voltage at 1000 ohms per volt 
0-10-50-250-1000-5000; DC Milliamperes 0O-10-100-500: 
Resistance 0-300 ohms; shunt type circuit, 10 ohms read- 
ing at center scale; O0-250,000 ohms, series type circuit, 
3700 ohms at center scale. Higher resistance measure- 
ments available by using external batteries. Selector switch 
for all instrument readings. The ideal Pocket Volt-Ohm- 
Milliammeter for amateurs, radio technicians, industrial 
engineers, research. Black Molded Case and Panel, Com- 
pastel Se - +» » with REDeDOT Life- 
ime Guaran 
ee. easuring Instrument... . $1 4.50 
Defense Pro- 


Deater Net Prices ave sta icisiacas ocuelsnnueeiprae 

‘“‘For full cooperation with the National 
gram, Triplett engineering and production facilities are 
being rapidly expanded to continue the service and delivery 
to which our trade is accustomed.”’ 
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Harmon Drive 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


A Christmas Present that will be 
appreciated by EVERYONE! 


PHOTO SPOTLIGHT 
cy 


Large 1012” lamp, complete 
with Westinghouse 140 candle- 
power frosted bulb and cord, 
ready to plug into your A.C. 
or D.C. 110. volt house 


2 Pet $2.50 


FLOOD LAMP 


Samie_as described above, fit- 
ted with No. 1 G.E, Photoflood 


bulb, ready to 

LU Bins Satahieaerece is 

HS che lamp is desired in 
ac! crackle finish, 

add 85c 


U. S. Engineer’s Tripod, with 


bronze fittings, 42” high 
(not adjustable), (Weight 
packed 

BOUDEU) stevens’ a eters nabs . 

U. 8. Gov't. adjustable tri- 
pod, extends to 6’, 

4” 514 


F.0.B., N. ye BS $3.00 
GOLD SHIELD PRODUCTS 


350 Greenwich St., 
Dept. RT-141 
New York City 


EVERYTHING, 
IN RADIO 


This one bi 


entire radi 9 book serves your 


© needs. It inc] 
ee Lal and supplies, eae 
¢ address systems, amateur 
equipment, testers, kits and 
uorescent lighting. You’l] 
© nationally 

own favorites at 

the lowest Possible 

Prices. Get your 

copy of this big 

FREE CATALOG 


BURSTEIN-APPLEBEE COMPANY 


1012-14 McGEE STREET, KANSAS CITY, MISSOURI | 
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Above—Two: views of the Finch-type facsimile re- 
corder, which is here described in sufficient detail 


Experimental | Radio 


| 


Ste ete en cisnsuntnino ntfs ues niece ea 


Reena] 


to permit the average radio experimenter to build it. 


@ ALTHOUGH a facsimile recorder is not 

' difficult to construct, it is harder to make 
than the simple scanner described in the 
November issue of Rapio & TELEVISION. 
This article is concerned with a recorder 
which can be used to receive the signals 
sent out by broadcast and ultra-short wave 
stations now using the Finch system. The 
recorder can also be used with the simple 
scanner. The total cost need not exceed $10 
including a 100-foot roll of dry conductive 
paper, which may be procured from some 
of the large wholesale companies handling 
radio supplies. 

The operation of a facsimile set is fairly 
simple. The material to be sent by means 
of radio is broken up by means of scanning 
into a series of lines .01” wide. Each line 
is composed of light and dark sections, ac- 
cording to its position on the picture. The 
darker the section the greater the amplitude 
of the signal sent out by the transmitter. 
In order for the changes in amplitude to 
be amplified at the receiver as well as at 
the transmitter, it is necessary to cause the 
amplitude changes to modulate a carrier of 
audio frequency, The present Finch system 
uses a carrier of about 2000 c.p.s. (cycles 
per second) for printing and 400 c.p.s. 
for the syncing impulses. At the receiver 
the signals are detected and converted into 
varying audio power. The greater the am- 
plitude of the incoming signal, the greater 
the power output of the audio amplifier. 
The power output of the receiver is then 
sent through an impedance matching trans- 
former and the syncing impulses rectified 
and used to trip a syncing lever. The 2000 
cycle impulses are sent directly to the con- 
ductive paper through a small stylus. The 
stylus is mounted on an oscillating arm 
which is kept in synchronism with the scan- 
ner. Each time a line is received a paper 
feed draws the paper up .01” in order that 


ey 


the following line will not cover up its pre- 
decessor. Each line—including syncing, 
printing and return of the arm—requires 
one second; therefore, one foot of facsimile 
copy requires 20 minutes, or three feet 
(which constitute the usual nightly broad- 
cast) require one hour, 


A typical sample of the facsimile pictures 
recorded on the instrument here described— 
this one was sent to us by the author. 


Start of Construction 

Construction of the recorder was started 
by making the printer arm and backing bar, 
The arm is made of a piece of sheet metal 
about 614” long and tapering from 11%” to 
7%". The sides are bent down 4” at right- 
angles, to reinforce the arm. About 4” 
from the wide end of the arm is drilled a 


The editors have received hun- 
dreds of requests for data on a 
facsimile recorder of the Finch 
oscillating arm type. As facsimile 
is being broadcast from a number 
of stations in various parts of the 
country, this facsimile recorder 
will appeal to our many readers. 
The special paper used is avail- 
able commercially. 


A, Home-Made 
‘Finch lype 


Facsimile Recorder 
Carl Helber 


14” hole, beneath which is soldered a bush- 
ing with a set-screw, At the other end of 
the arm is mounted the stylus and its 
holder. The holder is made of 4%” bakelite 
as shown in the drawing. A phonograph 
needle may be used as a stylus, but the regu- 
lar commercial one works better. The back- 
ing bar is made of a piece of lead 6” long 
by 34” thick by 1%4” deep. A curved sec- 
tion to conform to a template of a radius 
equal to the distance between the center of 
the arm shaft and the end of stylus is re- 
moved, either by filing or by casting the 
lead in a mold of the proper shape and then 
smoothing it with a file and emery cloth. 
A gate to hold the paper on the backing bar 
is made by bending two strips of tin to con- 
form to the shape of the bar. The bar is 
fastened to two supports of 1/16” sheet 
iron cut as shown. 


Near the upper section of the supports 
is mounted the paper feed. For the purpose 
a piece of 4” pipe is fastened to a 3%” 
shaft by pounding slightly overlarge wash- 
ers into the ends of the pipe, and then drill- 
ing the holes out to 34”. The shaft should 
fit very snugly to the washers and likewise 
the washers to the pipe. At the end of the 
shaft is soldered a 60 tooth gear and meshed 
with the large gear a 12 tooth pinion gear. 
The pinion gear is fastened to a small shaft 
which connects with a 48 tooth ratchet: 
wheel. The gears may be gotten from old 
toys or clocks. The 48 tooth gear was made 
from the largest gear of an old alarm clock, 
the teeth being filed so as to allow a pawl 
to slide over easily in one direction, but 
catch in the opposite direction. The pawl 
is loosely fastened to a metal strip which: 
is in turn fastened loosely to the same shaft 
which holds the ratchet wheel. The lower 
end of the strip is connected to a stiff wire 
rod which is fastened loosely to the print-. 
ing arm, 
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FREE TO YOU! 


ERE is some real 


a fortunate arrangement which we have been 
able to make, we can now offer you FREE pre- 
miums of such extraordinary value that they over- 
shadow anything we have ever offered in the past with 


subscriptions to RADIO & TELEVISION Magazine. 
NEVER BEFORE, in the || years’ history of the maga- 


zine, have we offered such worthwhile premiums. All 
of these radio parts and accessories can be used to 
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ACCESSORIES 


i : in hi variety of 
good advantage by the “‘ham’’ or constructor in his phone WOK. vigh, Ship. W we D 
daily experiments. D3,” long, ) Val. and eestor ane 
ea scan, transmitters, ete: ant 3 Ws. 
mental Sets 97 54"x2%2"» ‘Ship 

Paint 2 (BPts.) Val. 25¢- 
TeNTIONE PremiumNo- | 

POTENTIOMETER 

Well-made Yaxley 2 


ang wire wound poten: 
ioe ner 

insula 
other. One is 5 


SS tion volume Med 5 
Used as dual action ye erst. Easily i 2421/2". Shi» 
r 15,000 ohms, n broadcast ip. . open 3/a"x6 5/a" 4 0/2 
Oe nteol (antenna and pias nental circuits. Ship po ell_ made 1098 
Also. useful in weight 2 Ibs. 


weight 1 Ib. 
Premium No. 


4 (5 Pts.) Val. 25¢- 


3 (5 Pts.) Val. 25¢- | py emium No- 


unehe 
Ponaensers 


for 
Ideal wets or sim- 
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These parts are given to you IN ADDITION to the 


cut-rate subscription prices we list below: 


7 mos. for $1 (saving you 75c over the single-copy price) 
16 mos. for $2 (saving you $2 over the single-copy price) 
24 mos. for $3 (saving you $3 over the single-copy price) 


And, of course, the longer your subscription 
runs, the more merchandise you obtain FREE. As 
we expect a tremendous response to this offer, we 
would suggest that you send your remittance with- 
out delay, as our supply of parts is limited and we 
won't be able to duplicate this offer again. 


IF YOU ARE A RADIO EXPERIMENTER, 
AMATEUR OR SERVICEMAN, TAKE AD- 
VANTAGE OF THIS MARVELOUS OPPOR- 


LOUDSPEAKER 
UNIT 


magnetic Joud- 
Se unit for ws 
eaker. Flas 


oductior 
phone for jee 1% 


throat. 


Premium No. 7° 


For each 7 months’ subscription ($1.00) you 

For each 16 months’ subscription ($2.00) you 

For each 24 months’ subscription ($3.00) you 
For instance, if you send us a seven months’ subscription at $1.00, you 


are entitled to 15 points’ worth of free merchandise. You may order one 
No. 4 (5 points) and one No. 7 (10 points). Or if you wish, one each of 


numbers 2, 3 and 4 (each 5 
15 points. 


Similarly, if you send us a 16 months’ subscription ($2.00) you may 
order any combination of merchandise which totals 30 points. On a 24 
months’ subscription ($3.00), any combination totalling 45 points. 


Due to the high cost of 


ALL RADIO 
PARTS ARE NEW 
AND UNUSED 
Many are in their 
Original Packing 


IMPORTANT TO PRESENT 
SUBSCRIBERS 


If you are already a subscriber 
or have recently subscribed toe 
the magazine, this offer still 
holds good for you, too. We 
merely will lengthen your sub- 
scription for either 7 months, 
16 months or 24 months, as 
the case may be. There is a 
place on the coupon which pro- 
vides for this. 


TUNITY NOW! 


manufacturers thousands of dollars. 


valuable radio parts and accessories ABSOLUTELY FREE. 
and we know you will not be disappointed. 


saving over the newsstand cost. 


value. 


points), or any other combination which totals 


SHORT while ago we were informed that one of the largest surplus houses in the East was 
ready to sacrifice a huge quantity of radio parts and accessories which cost the original 


We entered into an agreement with this house whereby we suggested to them to allow us to 
offer these parts to our readers in connection with subscription offers. 

The surplus house enthusiastically endorsed our plan. We—the publishers—pay the surplus house 
cash for each of these parts, and you—the reaper of this fortunate arrangement—will get these 


This is positively the first time that we have been enabled to make such an unprecedented 
offer which in many ways sounds too good to be true. Nevertheless, we vouch for it in every way 


This special arrangement enables us to offer you this valuable merchandise FREE with your 
subscription to RADIO & TELEVISION magazine, at a price which is already a tremendous 


This is how the plan works:— Next to the premium number of each item, we show its point 


receive 15 points’ worth of merchandise free. 
receive 30 points’ worth of merchandise free. 
receive 45 points’ worth of merchandise free. 
prepaid, therefore we show the weight of each piece, packed. If you wish 
your free parts sent by parcel post, please add to your remittance a 


sufficient amount to cover postage. Or, if you would rather have us send 
the parcel express charges collect, we will be glad to do so. 


Please remember that we do not sell these articles. You cannot buy them 


from us at any price. 


the merchandise, we cannot ship the articles remittance. 
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, Par-Metal 


FOR CHASSIS 
COMPLETE SYSTEM 


THE LINE OF 


QUALITY & BEAUTY 


Here are but two of the many units which 


are available to amateurs, servicemen and 


others who emphasize QUALITY in the jobs 
they build! 


Whether you contemplate a 
single amplifier or a com- 
plete P.A. system; a mobile 
transceiver or a Kilowatt 
transmitter—be sure that 
you get a professional look- 
ing job—streamlined, hand- 
somely finished, accurately 
machined. You can get them 
all if you specify Par- 
Metal. 


RACKS 
PANELS 
CHASSIS 
CABINETS 


PAR-METAL 


PRODUCTS CORP. 


3262 49th St., 
LONG ISLAND CITY, N. Y. 
EXPORT DEPT.: 

100 Varick St., 
NEW YORK, N. Y. 


UR a 

RADIO AND ELECTRONIC 
DICTIONARY Containing 
3,800 Definitions..... 


THIS RADIO AND ELEC- 
TRONIC DICTIONARY, 
written by Harold P. Man- 
ly, explains the meaning of 
3,800 words used in radio, 
electronics and other closely 
allied fields. It includes 
new terms used in radio 
transmission, sound pic- 
tures, television, public ad- 
dress, aviation radio, navi- 
gation and industrial con- 
trol, photo-electricity, patos 
cell application, telephotog- 
raphy, etc. This dictionary 
permits learning every new 
expression whether you hear 
it or read it. Alphabetically 
arranged for quick reference. 
550 illustrations augment 
definitions in the text. 


The book is recommended 
for students, instructors, en- 
gineers, service men, ex- 
perimenters, salesmen and 
everyone in any way associ- 

ated with radio. ONLY 
BOOK OF ITS KIND—HANDY—EASY TO USE—AND TIMELY. 


The RADIO and ELECTRONIC DICTIONARY is new, 
authentic and printed in a single volume of 300 pages, 
size 6x9 inches. The book weighs two pounds, and 
bound in durable cloth. SHIPPED ANYWHERE S 50 
IN U. S. A. POSTPAID .. . . Price he! 


Mail remittance by check or money order to 
RADIO PUBLICATIONS 
20 VESEY STREET NEW YORK, N. Y. 


ELECTRONIC 
DICTIONARY 
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\~ WARSHIP 


MODEL 
PRINTS 


g S6—10,000 ton U.S. Navy 
“| 37” Cruiser. Model tyluc- 


J SS —— ad PENS: Sia: this o) Ie 3 
oe — — (Complete Kit, all fi 
tings . . . $28.00; Hull 


Kit 4. 6 $7.78) 
S4—U.S. Destroyer; 39” exact model; Blueprints .. 
(Hull constr. Kit $5.60; complete Kit $33.50) 
o3— Constitutes (Old Ironsides 25” Model, Blue 
DEATIUS) «svete (eked sie eteholee be elels ie ce ie igs, suctiel assets) ele 
KGorpicta Kit $35.00; Hull Kit. $6.50) 
$7—‘‘Rob’t. E, Lee’’—Mississippi River Steamboat; 


28” Aongse Biaeprtits wee -6scceeces aise sea ts os .60 
(Complete Kit $22.00; Hull Kit $8.50) 
$2—‘‘Clermont’’—first steamboat (blueprints) ...... $1.10 
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Box 322, Ramsey, New Jersey 
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Wiring diagrams and other details of the facsimile recorder are given in the drawing above. 


Mounting the Stylus Arm 

The next step in the construction consists 
of mounting the arm. To do this it is neces- 
sary to make a metal support as shown in 
the drawings. The support must be placed 
in such a position that the stylus moves 
across the paper with fairly even pressure. 
The arm is made to oscillate by means of 
a rotating cam and follower arrangement. 
The size of the cam will depend upon the 
length of the stylus arm, the length of the 
follower, and the cam offset. A little ex- 
perimentation will be necessary to give the 
stylus a sweep of about 4” on the paper. 
The author used the following sizes as a 
beginning approximation and with a bit of 
filing was able to cut the cam stroke to very 
nearly 4”. The cam was a circle of 1/16” 
sheet iron, 2” in diameter; the offset from 
the center of the cam was %4”; the length 
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of the follower was 23/16”, and the length 
of the stylus arm 6%”. 

The shaft holding the cam is connected 
to a variable speed phonograph motor of 
the induction disc type through a cork 
clutch. Cork, apparently, is about the best 
clutch material available. All attempts to 
use felt failed to give good results. Details 
of the clutch are shown in the drawings. A 
synchronizing catch and a switch cam are 
mounted on the same rod as the cam. The 
positioning of these devices will be discussed 
later. The syncing lever is operated by two 
magnets taken from an old loudspeaker 
unit. 


Electrical System 
The electrical system consists of a recti- 
fier and a switch arrangement. The syncing 
impulses are rectified by an 0Z4 (used full 
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wave) and are sent to the syncing magnets. 
Proper positioning of the switch-cam and 
the syncing catch are necessary for best 
results. The switch cam should be arranged 
so that the switch is in a position to receive 
the syncing impulse when the stylus arm 
is at its maximum distance to the left of 
the paper, At this point the syncing catch 
should also engage the syncing lever. As 
soon as the syncing impulse releases the 
lever, the switch should snap into printing 
position and remain so until the arm is 
about half-way back on its return stroke. 
The paper feed is arranged so that the paper 


Experimen tal Radio 


RADIO FANS EVERYWHERE—these 
fine ten cent text books give you an 
excellent foundation for the study of 
RADIO. They are clearly written, pro- 
fusely illustrated and contain over 


15,000 words in each book. You'll be 


10BEST 


RADIO 
BOOKS 


amazed at the wealth 


10%. 


of information 


contained in these handy books. Ex- 
cellent for reference—ideal for every 


technical library. YOUR MONEY BACK 


if you are not satisfied. 


PROMPT SHIPMENTS 
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is lifted up .01” on the return stroke of the —<—— nes 3 No. 2 

; at Te ) cm HOW TO BUILD FOUR HOW TO MAKE THE MOST 
arm. Adjustment of the syncing lever for aatG BUND DOERLE SHORT WAVE SETS POPULAR ALL-WAVE 1- and 


proper engaging of the syncing catch and 
for proper spring tension are necessary for 
good performance. The syncing lever should 
engage only enough to stop the stylus arm 
at the left of the paper when no syncing 
impulse is coming through. The most effi- 
cient printing density was obtained by using 
only one-half of the secondary of a 3:1 
push-pull audio transformer. With this 
arrangement the impedance ratio between 
the primary and one-half the secondary is 
1:9 (assuming that the ratio of primary 


Thousands of radio fans have 
built the famous DOERLE Short 
Wave Radio Receivers. So in- 
sistent has been the demand 
for these receivers as well as 
construction details, that this 
book has been specially pub- 
lished. 

Contains EVERYTHING that has 
ever been printed on these 
famous receivers. 


omar: SETS 


No. 3 


ALTERNATING CURRENT 
FOR BEGINNERS 


This book gives the beginner a 
foothold in electricity and Radio. 
Electric. circuits are explained. 
Ohm’s Law, one of the funda- 


2-TUBE RECEIVERS 


This book contains a number of 
excellent sets, some of which 
have appeared in past issues of 
RADIO-CRAFT. These sets have 
been carefully engineered. Thev 
are not experiments. Not only 
are these sets described in_ this 
book, but it contains ae of the 
ete. 


illustrations, hookups, 


No. 4 


ALL ABOUT AERIALS 


This book explains the theory 
underlying the various types of 
aerials; the inverted ‘‘L,’’ the 
Doublet, the Double Doublet, 
etc. It explains noise-free recep- 
tion, how low-impedance trans- 


Le ee of resto. ia ex- SEES lines work; why trans- 
° plained; she generation o al- posed lead-ins are used. It gives 
turns to total secondary turns is 1:6). The ternating current; sine waves: in detail the construction of 

the units—volts, amperes, and aerials suitable for long-wave 


average printer paper resistance is about 
18,000 ohms; therefore, the primary of the 
transformer reflects about 2000 ohms. A 
single 6L6 with 250 volts on the plate and 


screen and —14 volts on the grid will deliver se No. 6 

about 6.5 watts into a 2500 ohm load. This BE OICTIONARY ppp Ie ir Se maa 
means that slightly less than 6 watts will H RADIO. guage? Can you. define. Fre- Sokem: acientitic experiments and 
be delivered to the paper. Three watts is | } NA: Screen grid? Battie? Anode? ‘tri. gther amusements which can be 
about the least power that will print satis- Taw? Harmonic? Gravity Cell? explained tp shits’ tascinating vol- 


factorily. Capacitive coupling between the 


4, of oie ees technical, terms make visible music—how — to 
6L6 plate and the transformer is used to | \ aes. th Art Rois ieAmetines: S58 make a ‘‘silent radio’ unit, 


keep the high plate current of the tube out 
of the primary. The entire electrical system 
is wired with shielded wire and the shield 


Bik: 
i 


riz 


watts are explained. Condensers, 
transformers, A.C. instruments, 
motors and generators. 


If you cannot define these very 
common radio words and dozens 


book in your library. 


receivers, for short- 
and for all-wave 


broadcast _ 
wave receivers 
receivers. 


newspaper talk—how to produce 
silent music for dances—how to 


usable by the deafened—how to 
make toys which dance to radio 


music, etc., ete. 


—— 
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ER, 


grounded. Shielding is necessary in order No. 7 No. 8 
to keep interference out of the antenna of HOW TO READ RADIO RADIO FOR BEGINNERS 
j DIAGRAMS Hugo Gernsback, the internation- 
the receiver. All of the symbols commonly ally famous radio pioneer, author 
used in radio diagrams are pre- and editor, whose famous maga- 
sented in this book, together zines, RADIO AND TELEVISION 


Operation 
To operate the set it is necessary to tune 


+ se17 . writer and member of the edi- theory, clearly explained in 
in a facsimile program and turn up the gain torial staff. of RADIO-CRAFT simple language, and throurh | 
Magazine, also contains two the use of many _ illustrations. =< 


on the set until the syncing lever trips with 
each sync impulse. The motor speed is then 
reduced until the syncing lever just tips the 


catch. A speed of about 61-62 r.p.m. is sat- 


C No. 9 No. 10 
isfactory, SIMPLE ELECTRICAL TELEVISION 
This set was built about a year ago and EXPERIMENTS 


has given very satisfactory results. Pro- 
grams have been received from many parts 
of Eastern United States. WHK, the local 
Finch outlet in Cleveland, can be picked 
up on Sunday mornings from 1:30-2:30 
A.M. Facsimile DXing is very interesting. 
Programs from WHO, Des Moines, Iowa, 
were received Saturday mornings from 
1:00-1:30 A.M. WOR can be received from 
1:00-3:00 A.M. on Saturdays; WGN, Chi- 
cago, 2:30-3:30 A.M. Saturdays; and 
WOKO, Albany, from 1:30-2:00 A.M. Sat- 
urdays. All these stations have been received 
on the facsimile set just described. The re- 
ceiver used was a five-tube superhet of the 
A.C,-D.C.,, variety. 


RADIO PUBLICATIONS 


with pictures of the apparatus 
they represent and explanations 
giving an easy method to _mem- 
orize them. This book by Robert 
Eichberg, the well-known radio 


dozen picture-wiring diagrams of 
Ghats radio sets that you can 
uild. 


Over 100 interesting and prac- 
tical electrical experiments are 
described in this book, covering 
every branch of electricity—from 
simple experiments with mag- 
nets to high frequency ‘‘stunts.’’ 

All of the experiments de- 
scribed can be carried out with 
simple apparatus, most of which 
ean be found about the home. 


and RADIO-CRAFT are read bv 
millions, scores another triump!i 
with this new book. Any be 
ginner who reads it will get a 
thorough ground work in radio 


Analogies are used to make the 
mysteries of radio clear. 


Every one is asking the question 
How does television work? This 
book explains all of the different 
systems of television from the 
simplest to the most complex. 
It describes in A-B-C style just 
how the image is scanned, how 
the scene is picked up by the 
television camera and’ broadcast 
to your home, etc. Various types 
of television systems are de- 
seribed. 


BOOKS ARE ALL UNIFORM 


Every book in the GERNSBACK EDUCATIONAL LIBRARY has 32 pages—with illustrations varying from 
30 to 66 in number. Each title volume contains over 15,000 words. Positively radio’s greatest book buys! If you 
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do not think these books worth the price asked, return them in 24 hours and your money will be instantly refunded. 


e 20 VESEY STREET e NEW YORK, N. Y. 


Sled lela | 


B RADIO PUBLICATIONS, Dept. RT-1-41 rj 

g 20 VESEY STREET, NEW YORK, N. Y. r] 

g Gentlemen: Please send immediately, POSTPAID, the book numbers circled below, I am enclosing ..++., gents g 

g ~ each book being 10c. t 

; : i i 2 3 4 5 6 7 8 N ow New i 

“ es ene ; { (© Send FREE listing of 48 new 10¢ publications. i 

Pull-Pull’” F-M article on : ‘ 
. . a Rielstejermiaicie’s wate ead Alnwiep a cinisie es inyeinieieie #14:c aiassrare.e ales SE sie BGGKESE ccc ccc c ces ere reccccsesecescces 

amateur Transmitter and Receiver foo. r 

° h * | be Ginga Stig Se aBo HHO ERR iCeet fee ence ane neiamrceicick tor ct Sereariran rac GGL Bemodoc SOGnMUrod> GOON COs eitee an i 

in the next Issue. | Remit by check or money order—register letter if you send cash or unused U. S. postage stamps. | 


Ge oe ee ee ee ee MA COUPON TODAY Soe xe cs ce es oe rm wes 


557 


for January, 194] 


Please Mention This Magazine When Writing Advertisers 


Radio Hook-ups 


Viag ams of Interest 


This is a new department. If you have a new Hook-Up, send it along; a pencil 
diagram will do. Be sure to include a brief description. 


> 


fama 
SAVE soney 


BY BUYING AT SUN! 
* 


The Largest Stock of RADIO 
EQUIPMENT in the EAST 
—AT YOUR DISPOSAL! 


A Complete Source of Supply for 


All diagrams and descriptions accepted and published will be paid for at 
regular space rates. Diagrams may be for receivers, adapters, amplifiers, etc. 
Send them to Hook-Up Editor, Rapvio & TELEvisION, 20 Vesey St., New York City. 


SEPARATE REGENERATION TUBE HOOK-UP 


® AMATEURS 

create "EcE6 unr °° 
® DEALERS 

° SOUNDMEN 

® ENGINEERS 


There’s no fuss, no bother, no delay and NO 
EXCUSES at SUN, for here we have Everything in 
Radio—enabling us to fill any of your requirements 
on a’ moment’s notice. And at lowest prices, too, 
for SUN will not be undersold! Ham equipment, 
radio parts, test instruments, sound systems, build- 
ers’ kits—all the latest and newest developments in 
the industry—famous names, famous brands, and 
much hard-to-get equipment, all will be found here 
at SUN. Write us about your own particular re- 
quirement. We have it! 


BUY ON OUR EASY PAYMENT PLAN 
LIBERAL TERMS FOR YOUR CONVENIENCE 


* 


IN STOCK! NATIONAL NC-200 
Come in for Demonstration—It’s Great! 


FREE LITERATURE 
SUN SOUND SYSTEMS—A lavishly illustrated 
24-page booklet on P.A. equipment. 

TEST INSTRUMENT BULLETIN—Scores of 
clone Ont values. New, used and. re-conditioned 
models. 


New York’s Oldest Complete 
Radio Organization 


SUN RADIO CO. 


212 FULTON STREET—Dept. RTJ 
NEW YORK CITY 


PHONES OR 
5"PM 


SPEAKER 


@® “HERE is a circuit I have tried with very C7—0:1 mf. Paper 400 volt 
favorable results,” says Ernest B. Miller of C8—0.1 mf. Paper 400 volt 

New York City. One section of the 1G6GT is used C9—.003 mf. Mica 400 volt 

asua Bae ae control and the other section as L1-2-3—6 prong Coils 

a grid-leak detector; fhis circuit has proved to be =e . 

very smooth, he says. The 1D8GT has a triode aan Cee 

used as an impedance-coupled A.F. stage; the p~5 59 000. Ginsu Porentionmeren 


pentode is used as a resistance-coupled A.F. out- me = heer 
= ee eee ee put stage. The values of C and R are as follows: Tey ee 
C2—100 Ee ge ee peste on Resistor 
. C3—35 mmf. Var. Cond. Band-Spread —0.5 meg. Resistor 
LAST CALL at this LOW PRICE. C4—100 mmf. Mica CH—500 to 700 henry A.F. choke (or Sec. of 
Makes a wonderful HOLIDAY GIFT. | €5—.005 mmf. Mica ASE. Trans.) 
C6—.005 mmf. Mica SW—S.P.S.T. Switch 


Short:Wave fans need this 


WORLD-TIME CLOCK 
The Only Clock for Universal Use NOTICE TO CIRCUIT HOUNDS!! 


Throughout the Entire World! @ Come on fellows, send us along some of your interesting !- 2- and 3-tube hookups, whether 
———————————— = they are Parlor-Transmitters, Receivers or what not—just so long as they are good “working" 
— = 


circuits which you have tried out. The diagrams should be drawn in ink but do not have to be 

finished drawings as we redraw all circuits for publication purposes. Be sure to include a brief 

description, giving the good points about the circuit and what it does—l00 to 150 words is usually 

sufficient, including your name, address, and in the event that it is not published please include 
a 3c stamp for return.—Editor 


A REGULAR 
CLOCK 


with A.M. and 
P.M. divided dial 


A WORLD-TIME 
CLOCK 


instantly indicat- 
ing time in all 
24 zones 


WHAT'S WRONG WITH THIS DIAGRAM? 


DRIVER CLASS’ B’ AMPLIFIER 
6N7 


INTERNATIONAL 
CLOCK 


with A.M. and 
F M, 24 hour dial 


; DOUBLE 
Indispensable for Short Wave Fans. BUTTON MIKE TL) 
Electric (for A.C. 110-120 volts, 60 cycles) $5.95 q 
Sorina Medel ©. ...ccewisn.< sso cote eee $4.95 


: P.P. prepaid in U.S.A. 
Remit by check or money order; register letter if 
you send cash or unused U. S. postage stamps. 


GOLD SHIELD PRODUCTS 
350 Greenwich St., Dept. RT-141 New York City 


WILL BUY FOR CASH 


OLD POSTAGE STAMPS AND 
COMPLETE COLLECTIONS 


Thousands of dollars lying idle in old postage 
stamps and collections! Dig yours out and sell 
at today’s top prices. Especially interested in old 
United States stamps (used or unused) and later 
issues up to 1930. Write for references, or send 
stamps for prompt appraisal and offer. 


HARRY P. BRIDGE 
1324 Walnut St. Philadelphia, Pa, 


Be honest with yourself and study the diagram above for at least 3 minutes before turning 
to the answers on page 576. 
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Radio Hook-upas 


to the Radio Experimentet 


112 MC (2% Meter) Transceiver 


1Q5 GT 
\ 


Sw. A, SW.B &Sw.C= 

4 CIRCUIT ROTARY 
SWITCH, ONLY 3 
CIRCUITS USED 


SLEEVE / rip 


RING 


3 
(PENLIGHT 
CELLS) 


‘Diagram above was submitted by J. Roy Wolfskill of Reading, Pa., 
which he has been using on 112-114 mc. for the past year; 
whole unit including "A'' and ''B' batteries are carried in a metal cabinet 5 x 6 x 9”, 


{OMMF, 
(1ciRCULAR PLATE) va: a ae f 


HY-114 


MIOGET 
TRANSCEIVER 
¥ NSF 


ES 
-,OOO1- 
MF, 
(MICA) 


-5-MEG. 


au, 


and shows a transceiver hook-up 
he states that it works very satisfactorily. The 
Telescoping 


half-wave antenna is used. 


IMPROVED “MIXER” CIRCUIT 


@® THIS is the circuit (left) of a “mixer”? which 
I find superior to many others, Here the oscil- 
ie voltage is injected into the cathode circuit 
of the mixer, but there is no detector reaction. 
Besides the ‘pulling’ is quite negligible. 
Coupling between L5 and L2 must be tight. Also, 
the detector-tube components must be grouped 
closely around the socket, so that it will not be 
necessary to shield the leads going to this tube. 
Although the capacity across L5 seems large, 
yet the coil L5 can beso small that this capacity 
in no way affects the performance. Of course, any 
conventional tube could be used in the oscillator 
circuit, not only a pentode. Note that all the by- 
passes of the mixer are made to cathode. 
Parts values: 
R1—40.000 ohms 
R2—40,000 ohms 


R6—10,000 ohms (or 400 ohm for 1852 or 1851) 


C6—.01 mf. 
C7—.01 mf. 
C8—.01 mf. 


| RFC—2.5 mh. chokes 
OLEG MELNIKOFF, 
118 Route des Soeurs, 
NG. 9) Apt. 4 


Shanghai, China 


RECEIVER HOOK-UP USES NO “B” BATTERIES 


VIBRATOR 


“A” CHOKE 


Here is the Setchell Carlson pone receiver, 


which uses no ''B'’ batteries. It also can be used on 


110 volts A.C.-D.C. or 6 volt car battery. 
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SELFEF-STARTING 
ELECTRIC-PHONG 


RADIO-PHONO 
COMBINATION 


Put this Radio-PhonoCharsic 
In Your Present Cabinet... 


FACTORY-TO-YOU. 
SAVES up To 507%" 


Thrilling World = Wide 
“ Foreign News DIRECT! 


UP ¢ TRADE-IN (On many 
TO modeis up fo 18 tubes) 


ENJoyY listening to fine record- 

ings on electric phonograph— 
delight in amazing ocean-spanning 
radio. Make records on Home 
Recorder (sent FREE for a 
limited time). Big FREE catalog 
pictures beautiful 1941 Factory- 
To-You radio chassis and console 
values—from 6to 18 tubes—up to 
5 Bands—including Automatic 
Record-Changing Radio- 
Phonographs, Home Recorder, 
etc. Liberal Trade-In! Write today. 


TELEVISION ADAPTATION 


ond 
FREQUENCY MODULATION 


COMPLETE 
RADIO - PHONO 


CHASSIS 
and SPEAKER 


HOME recorDer FREE 


EA S8.Y 
TERMS 


CINCINNATI. OHIO 


ELE MENTARY 
MATHEMATICS 


@ EASY — SIMPLIFIED — PRACTICAL @ 


at “UNIVERSALLIBRAR) sey 
eB n 


ERE is a book for the business man, the tech- 
nician and craftsman explaining and answering 
every operation and meaning with interpreting: 

illustrations and examples. 

It is the key to a simple understanding of many 
perplexing problems in daily life. { 

In clear, positive and definite language, the author 
popularizes and clarifies every subject and helps the 
reader to overcome any apparent difficulty in the study: 
of mathematics. : 

A real home study-course in mathematics for the 
student or the man who wants to achieve proficiency 
or desires to brush-up on his knowledge. 


Entire Chapter on Special Math- 
— ematics for the Radio Technician “BG, 
CONTENTS OF BOOK 


Arithmetic—Addition—Subtraction—Multipli- 


CHAPTER I. 
ecation—Division. 


CHAPTER 
mals—Percentage—Ratio—and Proportion, 
CHAPTER III. The Metric System. 


it. Factoring and Cancellation—Fractions—Deci- 


CHAPTER IV. How to Measure Surfaces and Capacity 
(Geomet, 
CHAP TER 


vO Fowers and Involution—Roots and Evolu- 


tio 

CHAPTER VI. Mathematics for the Man- 
ual and Technical Craftsman—Ther- 
tera conversions — Graphs or 
Curve Plotting—Logarithms—Use of 
the Slide Rule. 

CHAPTER VII. Special Mathematics for 
the Radio Technician. 

CHAPTER VIII. Commercial Calculations— 
Interests — Discounts — Short Cut 
Arithmetic. 

CHAPTER IX. Wiciehts and Measures— 
Useful Table t 

** Elementary Watheancica? can be carried readily im your pooxet 

Send Stamps, Cash or Money Order. 
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| 1917 S. State St. RT-141 


A SENSIBLE HOLIDAY GIFT 
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Chicago, III. 


Magazine Binders 


Sturdily built and cov- 
ered with black fabri- 
coid. Has two stamped 
metal ends with 12 
spring wire separators. 
Magazines can be in- 
serted and removed in 
a jiffy. No fuss—no 
lost time—no labor. 


$1.50 


No. 1. 1236"x914", with 2-inch back for 
Radio-Craft, R.&T., Radio News, etc.— 
No, 2. 1014"x7 4” < ‘with 3-inch back for 
QST, Radio, Popular Mechanics, etc. 
No. 3. 84"x6%4”, with 8-inch back for 


$1.25 
Reader’s ae ee “etc. 


ae $1.00 
P.P. Prepaid in U.S. and Canada 


GOLD SHIELD PRODUCTS 


New York City 


Peete enor Toe procwwies ob, NeW RT-141 350 Greenwich St., 
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Question Sox 


Harmonie Generator 


you print a diagram of the Keinarts harmonic 


@ Can 
generator? 
A. The Reinartz harmonic generator is a two-tube exciter unit, 
capable of supplying appreciable power output on frequencies as 
high as the eighth harmonic of the crystal frequency. Inductance 
sizes will be dependent on the frequencies used. L-1 in conjunction 
with its 100 mmf. fixed mica condenser, should tune to one-halt 
the crystal frequency, C-1 and C-2, when tuned to the operating 


- ~10O0MMF 
S 


X 
OHMS 
Teco “15,000 aw 
10W. 2 +400V. 
8 @ ye 10W. Sa 10 W. 


Circuit for simple harmonic generator of the Reinartz type. No. 1243. 


frequency, should contain about 1 mmf. per meter—for example, 
about 40 mmf, on the 40 meter band. L-2 should tune to the 
crystal frequency with its tuning condenser, while L-3 is tuned 
to the desired output frequency, which can be as high as the 
eighth harmonic of the crystal frequency. Power output can be 
controlled by the variable 100 mmf. condenser. Note that L-3 
and L-2 are inductively coupled and that the coupling should be 
adjusted for maximum output. 


How to Squash * Midnight” Radio 


? Please publish a means of producing BCL-QRM of sufficient 
intensity to cause a midnight offender to turn down his volume 
sufficiently for the neighbors to sleep.—A. Ellsworth, Albany, DAY: 


A. It is unlawful to deliberately interfere with broadcast pro- 
grams, Since your efforts to persuade the offender to operate his 
radio at a lower level have failed, it seems that the only recourse 
would be to complain to the local police. In many sections of the 
country, loud playing of a radio at late hours has been held to 
create a nuisance, and as such within the authority of the local 
police. You might also try getting up a delegation of “suffering 
neighbors” and pay the offender a “social” visit. 


Adding a Noise-Limiter 


Please show me how to add a noise-limiter to my ffalli- 
crafter “Sky-Buddy.”—W. Heller, Holy City, Calif. 


A. The diagram shows a modified Dickert type of noise-linuter 
which can easily be added to your receiver. It is of the automatic 
type and therefore requires no adjustment for different signal 
levels. The tube used should be of the high mu type, such as the 
6N7, 6A6, 6Y7 or 79 with both triodes connected in parallel. The 
unlabeled components are the parts already in your receiver, This 
limiter can be applied to other receivers having the same general 
type of duo-diode triode second detector. 


NOISE 
LIMITE 


Diagram above shows how to add a Noise-limiter. No. 1244. 
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Condenser Markings 


2 I have a mica condenser without any capacity markings on 
it, but with three colored dots along an arrow—red, green and 
brown, What is its capacity? 


A. Condensers are frequently color-coded in the same manner 
as resistors. In this system, the condenser is marked according 
to its value in micro-microfarads, and takes the form of three 
colored dots arranged along an arrow. The first color represents 
the first number, the second dot represents the second digit, while 
the third colored dot represents the number of zeros after the 
first two digits. The colors, listed below, represent the same num- 
bers as in the R.M.A. color code used in resistors. Thus the colors 
red, green and brown stand for 250 mmf. 


Black 0 Brown 1. Red 2 Orange 3 ‘Yellow 4 
Green 5 Blue 6 Violet .7 Grey 8 White 9 
1-Tube Receiver 

r) 


& I would like to build a simple one-tube, battery-operated re- 
ceiver that could be used on the short-waves, as well as on the 
broadcast band. 


A. The simple receiver diagrammed uses a 1E4G tube with plug- 
in coils. Use of a 360 mmf. condenser necessitates only one coil 
to completely cover the broadcast band. Tuning will be somewhat 
sharp on the short waves. To provide for band-spread on the high 
frequencies, a small 25 mmf. variable condenser should be con- 
nected in parallel with the main tuning condenser. If regeneration 
cannot be obtained, and reversing the connections to the tickler 
doesn’t help, try increasing the number of turns on the tickler. 


PHONES B+ 


LEAG 


CONTROL 
10,000 OHMS 


A+ “xl 
DU2. 


A handy I-tube receiver for use with head phones. No. 1245. 


Coil Winding Data 
Broadcast band—egrid coil—105 turns No. 28 S.C.C. Tickler 
40 turns 
200-75 meters: grid—38 turns No, 20 S.C.C.; tickler 15 
75-40 meters: grid—13 turns No. 18 spaced to 1”; tickler 8 turns 
40-15 meters: grid—7 turns No. 18 spaced to 1”; tickler 5 turns 
All coils wound on 114” diameter forms. Ticklers (plate coils) 
wound with No. 28 S.C.C. at ground end of grid coil. 


Troubles with ** Doerle” 


@ 

? I recently built the Doerle 12,500 mile receiver, but have 
experienced some difficulty with it. After tuning in a station and 
removing my hand from the dial, the station disap pears and another 
station is heard instead. Also, I cannot apply more than 45 volts 
to the plate; when 90 volts is used a strong whistle appears. Can 
you suggest anything to climinate these?—D. Parce, Letcher, S. D. 


A. The station detuning is caused by rand-capacity effects and 
can be eliminated by shielding the panel. You can do this by 
applying some thin sheet copper or aluminum to the back of your 
panel and. grounding it. Make sure that the rotary plates of the 
tuning condenser are grounded. 

To eliminate the whistle with high plate voltages (90 volts) 
you can do one of two things. You can decrease the number of 
turns of the tickler coil, until normal control of regeneration is 
obtained, or you can apply the full 90 volts to the audio tube 
only and supply 45 volts to the detector tube. 
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Reeeiver Won't Work 


@ ! have attempted to build the one tube 
portable shown in your April, 1940, issue 
without success. My trouble seems to be 
that the set will not operate without a 
ground and even then the signals are so 
weak as to be barely audible in the ear- 
phones. By attaching a 90 foot length 110 
foot high aerial to the set, I receive no sig- 
nal at all, but tf I attach a two-foot piece 
of wire to a water pipe and attach that to 
the 140 mmf. condenser I can obtain faint 
signals. On one spot of the regeneration 
condenser, there is a sharp whistle which 
goes out if I move the condenser just a 
little. It is not the usual regeneration 
whistle, Is it possible to operate the set 
without a ground, and could you tell me 
why I receive faint signals by attaching the 
ground wire to the aerial post, but receive 
no signal from a 90 foot aerial? I have a 
regular short-wave set that I use on this 
aerial and receive signals from all over the 
world, so the aerial must be OK. I have 
bought a complete new supply of fixed con- 
densers and fixed resistors because I 
thought something may be wrong with them, 
without result. I have completely torn down 
the set four times and rebuilt it with the 
same results. The tubes and the coils test 
OK.—E. J. Love, San Francisco, Calif. 


A. Your difficulties probably are the result 
of improper phasing of the coils. Try re- 
versing the connections to the tickler or 
plate coil. This should result in the receiver 
being able to regenerate. Incidentally, the 
two coils (grid and plate) should both be 
wound in the same direction. Is your plate 
voltage normal, that is about 90 volts? Try 
using a different tube—frequently tubes 
check OK in a tube-tester but will not 
operate in a receiver. 

If none of the above suggestions result 
in proper operation, try increasing the num- 
ber of turns in the plate coil. The receiver 
should operate without a ground. Make sure 
the tuning and regeneration condensers all 
have their rotors connected to the common 
ground line. % 


Antarctic Station Data 


9 Can you furnish me with information 
of stations KC4USA and KC4USB?—J 
Woulfe, New York City. 


wa. These stations are operated on the 
amateur bands by the Byrd Antarctic Ex- 
pedition. KC4USA is at the west base, while 
KC4USB is at the east base. A third station 
KC4USC is located on the mammoth snow 
cruiser. 


Coil Winding Data 


Please print winding information for 
two winding coils to be used on the broad- 
cast band. They will be tuned by a 140 
mmf. condenser.—C. L. Seary, Winnipeg, 
Man., Canada. 


A. Using a 140 mmf. tuning condenser, 
you will have to use two coils. 

185-360 meters—125 turns No. 28 S.C.C. 
wire, wound on 114” dia, form. 

350-560 meters—185 turns No. 30 S.C.C. 
wire wound on 114” dia. form. 

The primary windings should consist of 
10% the number of the above grid coil 
turns, wound at one end of the coil form. 
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Question Rox 


10 For 50c 


Here is a large number of radio, short-wave, and me- 
chanical ‘‘how-to-make-it’’ designs. : 

Each is a special publication originated by masters in 
their respective fields. 

For the low price of 50 CENTS, you buy TEN complete 
pamphlets with photographic reproductions, complete me- 
chanical layout, and full description to make it possible 
for anyone to build the project in question. 


PLEASE ORDER EACH PROJECT BY ITS PUBLICA- 
TION NUMBER, and use the special coupon below. 

We accept money-orders, cash, checks or new U. S, 
stamps. (No foreign stamps.) If you send cash or stamps, 
register your letter. 

Money refunded if you are not satisfied. 
ee NA hdl lal eB PUBLICATIONS FOR ONE 


SHORT-WAVE RECEIVER PUBLICATIONS 


HOW TO MAKE THE “OSCIL- HOW TO MAKE THE 1-TUBE- HOW TO BUILD THE “DUAL- 
LODYNE” | TUBE WONDER SET, ALL-ELECTRIC  OSCILLODYNE. WAVE” SHORT-WAVE BATTERY 
SoRtich Meeeet: He, TUS Been Cath Sole po ee NG: 108 UM MRR CEIVER cities caus. as oNOl=4 12 
HOW TO MAKE THE “19” TWIN. WOW TO MAKE THE 0 To 5 How TO BUILD THE 1-TUBE 
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HOW TO MAKE THE WIZARD |- - HOW TO BUILD THE PORTABLE 

SR eh psec ch eee: No. 108 : 
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naw edie tne tte PE LVER AND HOW TO vy 109 «= HOW TO BUILD THE HAM-BAND 
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HON BE DORRTE Ser Pon BAT. HOW TO BUILD THe POCKET ‘“PEE-WEE” 2-TUBER.....No. 115 
TERY OPERATION........ No. 104 SHORT-WAVE ee ide aE HOW TO BUILD THE DUO-AM- 
HOW TO MAKE THE “GO-GET- HOW TO BUILD THE CIGAR.  PLIDYNE...............:. No. 116 
"EM 2” RECEIVER FOR THE BE- BOX 1-TUBE “CATCH ALL” RE- HOW 19 BUILD THE “MONO. 
GINNER......... Racascenomtsl@h.  CRIVER sacs rescore NG TTP COTE Beis ss eT ONG, EIT 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 


HOW TO MAKE THE A.C.-D.C. 
“CASH BOX’ RECEIVER. No. 118 


HOW TO MAKE BEGINNER’S 2- 
TUBE ALL-WAVE SET.,..No. 119 


HOW TO BUILD THE “‘RADIO- 
LAMP” 4-TUBE TABLE RECEIV- 
ERS ocwex ocavepeu ws ern No. 120 
HOW TO BUILD A SUPER-SEN- 
SITIVE ALL-WAVE CRYSTAL 
SETA. eee aaierenlere seoee NO. 121 


HOW TO BUILD THE 2-TUBE 
“PENTODE PORTABLE” BROAD- 
CASIOSET ccc centene vem cen No. 122 


HOW TO BUILD he RADIO 
“TREASURE” FINDER....No. 123 


HOW TO eat THE  GERNS- 
BACK ONE-TUBE PENTODE 
LOUDSPEAKER SET...... No. 124 


HOW TO BUILD THE WORLD’S 
SMALLEST ONE TUBE BATTERY 
RADIOL. ccccrccsccvecccees No, 125 


HOW TO BUILD A 6-TUBE BAT- 
TERY ALL-WAVE ‘“‘FARM PORT- 
ABLE” SET N 


HOW TO MAKE AN Cc.-D.C 
ONE-TUBE ‘‘DEAF AID.’’ No. 127 
HOW TO BUILD A oan vat 
MES AU Me Le ey A 0. 
HOW TO BUILD THE ONE-DOL- 
LAR RADU. ce cecv ance ten No. 129 
HOW TO MAKE A YVARIABLE- 
TONE CODE ACTICE 

Rea einiaelevictrapiaeie cmatctiie No. 130 


MECHANICAL PROJECTS PUBLICATIONS 


HOW TO MAKE A SOUTH “_ 
OUTRIGGER CANOE....... No. 13 

HOW TO BUILD A SEeane 
AUTOMOBILE, «.:ji0. vias No. 132 
HOW TO BUILD A DUAL-CON- 
TROL GLIDER No. 133 
HOW TO ona A cuparet y 
ON PONTOON 134 
HOW TO Ai A Fey "SAW 
FROM OLD AUTO PARTS. No. 135 
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HOW TO BUILDA ott ng PORT- 
ABLE REFRIGERATOR....No. 138 


HOW TO BUILD A XYLOPHONE, 
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HOW TO BUILD THE ROWMO- 
BUDE in winlerp tls ease piers a shes e's No. 140 


HOW TO BUILD LARGE TESLA 


AND OUDIN COILS GIVING 18- 
INCH SPARKS............ No. (41 


Ri iiciasad oats tain sieiele's sloreialeig No. 


HOW TO MAKE your EN 
MICROSCOPE... 3 005.25.5. 144 
HOW TO MAKE A WiMSHURST 
ELECTROSTATIC MACHINE...... 
Sep iC PRE Scie on anoet oe No, 145 
HOW TO MAKE A POWER DRILL 
RESS FROM SCRAP egy 
oie we ele ee aes 9 Were alielws.0 sie 6 sia 0. 
W TO BUILD A GOOD Paes 
$1.00 No. (47 
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RADIO PUBLICATIONS, 20 Vesey Street, New York, N.Y. R&T-1-41 
Brenclose. Sos scapes for the publications listed by number, at 101 102 103 104 105 106 
right, at the rate of 50e FOR ANY TEN PUBLICATIONS. NO 107 108 109 110 104 12 
ORDER FOR LESS THAN 50c ACCEPTED. $1.00 for 24 publica- 113 14 115 116 117 118 
tions. These publications are to be sent to me postpaid. I have 119 120 121 122 123 124 
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RADIO & TELEVISION 


OFFERS YOU 
6 COPIES R&T FOR SOc 


For a limited time only, and as long 
as they last, we will send you six back 
numbers of RADIO & TELEVISION 
assorted, your choice, for 50 cents. 

The usual price for six copies would 
be $1.50, and most publishers charge a 
higher price for back numbers over one 
year old. 


We can supply only the following back num- 
bers: April, Sept., 1981; July, 1982; Jan., 
1933; June, Aug., Sept., 1984; May, Aug., Oct., 
Dec., 1985; 1986—all issues except Apr.; 1937— 
all issues except Feb.; 1938—all issues except 
Nov.; 1939—all issues; 1940—all issues to date. 


If you do not specify copies, we will send as- 
sorted numbers to fill your order. Note, we cannot 
exchange the copies for ones that have been sent 
to you. 

Every copy ef RADIO & TELEVISION con- 
tains information which you should have. Here 
ts a chance to get those copies. 

As only a small supply of back numbers on 


Please Mention This Magazine When Writing Advertisers 


hand, this offer will be withdrawn as soon as they 
have been sold 


We accept U. S. stamps, U. S. coin, or money 
order. Rush your order today. 
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First Prize 


EMERGENCY SUPPLY 


If the vibrator of an automobile-type 
power supply is out of order, here is an 
INSULATOR 


(BAKELITE 
~ STRIP) 


= ORDINARY 
HOUSE BUZZER 


BRASS_ 
SOLDERED 
ON 


VIBRATOR 
TRANSFORMER 


easy-to-make emergency vibrator. — An 
ordinary buzzer is procured and a strip ol 
bakelite bolted on. Mount an angle bracket 
on one end of the strip and insert a mount- 
ing lug as a contact (BP2). A strip ot 
copper or brass is then soldered on to the 
vibrating strip of the buzzer, with a contact 
on one end made of iron or Steel. The 
buzzer should then be adjusted until it gives 
the most voltage. 

Figure 2 shows how the converted buzzer 
is connected to the vibrator transformer. 


—Charles Manert. 


VARIABLE COUPLING 


An inexpensive variable link coupling can 
be obtained from the variometer assembly 
used in’ some ofthe old RCA Radiola 
models, such as the Radiola 20. 

After cutting the link from the variometer 
to the “Sensitivity” dial, dismount the as- 
sembly and ‘strip off the tickler winding. 
Rewind with No. 20 D.C.C. wire for about 
three or four turns.'Then take the leads and 
bring them through the insulation block. 
Fasten them there and connect ,a twisted 
lamp-cord to the antenna, or antenna tuning 
unit. 
This coupling is versatile, because of the 
fact that it can either be mounted at the 
“cold” end of an oscillator tank coil, or at 
the center of an “air-wound” amplifier tank 
coil—Donald Mead, WIMLB. 
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Radio Kinks 


LOW-COST VACUUM-TUBE 
VOLTMETER 
This cheap, but efficient little testing in- 
strument may be constructed from parts 
found in the average radio junk-box, or 
if desired, new parts may be used at a cost 
of little more than a dollar. The low-cost 
vacuum-tube voltmeter will render tests 
otherwise impossible without the aid of an 
expensive instrument, and will fill the needs 
of the average Ham or experimenter. 
Construction may be made in a small steel 
cabinet with batteries self-contained, or 
breadboard fashion will prove equally satis- 
factory, so far as performance is concerned, 
at mone 
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This little instrument will fully repay the 
experimenter for the time and small outlay 
for its construction, and will prove a valu- 
able addition to the work bench—Frank 
Courtney, 


CONNECTING PHONE 
CORD TIPS 
This simple kink will prove valuable 
many times when Ham or fan visitors come 


to the shack and you want to hook up an 
extra pair or.two of head-phones so that 
they can listen in too. One phone cord tip 
from each pair of phones is tied with a cord 
tip from the second pair of phones in a 
knot like that shown, and the metal tips 
are thus held in contact so as to complete 
the circuit through the two pairs of phones 
instead of one, The same trick may be used 
to connect tips from a second and third 
pair of phones, so that three sets of head 
phones may be joined up in this fashion 
if desired. When you are through listening, 
simply undo the knot and you have no wire 
or tape bindings to undo.—d. Munro, 


EXTENSION SPEAKER LINE 


Here is the answer to that old problem 
of running a three-wire or four-wire line 
to an extension dynamic speaker. The 
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method I use eliminates the necessity of 
using a separate field current-supply, or a 
different type of speaker, and will work 
with almost any dynamic speaker and am- 
plifier. By shunting the field coil of the 
speaker with an 8 mf. or 10 mf., 450 w.yv. 
electrolytic condenser, and connecting the 
output transformer primary in series with 
the field coil, one may operate a dynamic 
speaker at any reasonable distance from the 
amplifier, using only a two-wire line to the 
speaker. The only precaution which must 
be taken is to see that the proper polarity’ 
of the condenser is observed.. The resonant 
action of the field coil-condenser combina- 
tion does not appreciably affect the per- 
formance of the speaker, because it has a 
filtering effect on only the very low fre- 
quencies.—Bruce L. Meyer. © 


CRYSTAL FREQUENCY SHIFTER 


I have been a constant reader of your 
Radio Kinks Department for fourteen 
months and I think it is about time I sent 
you one. The picture shows the method 
I have employed to shift the frequency on 
a 160 meter phone rig, even as much as 
4 ke, on 1876 ke., which frequently proved 
to be all that was needed to carry on a 
QSO that would have been impossible 
otherwise. The drawing makes the ar- 
rangement clear.—W’. Muller. 


CRYSTAL HOLDER 


CARDBOARD GLUED 
ON TOP AND CALIBRATED 


SCREW 
NUT 
WASHER 
SOLDERED : 
ACROSS ~ aN SPRING 
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RESTORING WHITE LETTERS 


Frequently the white indented lettering 
on test apparatus and other electrical in- 
struments becomes dim with use. A good 
method of restoring these letters to their 
original condition is to procure a bottle of 
white writing ink, sold in most drug stores. 
This quick drying ink may be rubbed into 
the indentations of the letters and left to 
dry; when dry, wipe off the excess ink with 
a cloth and you will find your lettering as 
good as new.—Robert R, Schultz. 


CUTTING HOLES IN SHEET 
METAL 
in cutting sheet metal it is easier and 
more accurate to cut panels with a hammer 
and chisel, than the usual method of cut- 
ting with a hack saw. Even square holes in 
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Radio Kinks 


the center of a panel are possible with ease 
and accuracy. First scratch the desired de- 
sign on the piece of metal with an awl. 
Next place the work in the vise in such a 
way that the undesired metal to be cut 
away is protruding above the vise jaws, 
even with the scratch made, Then with a 
hammer and chisel, cut the metal, using the 
vise jaws as a guide. In cutting corners and 
square holes it is best to first drill small 
holes in the corners to facilitate a cutting 
start and a good job. 

In making awl scratchings on sheet metal, 
they may be made easier to see by applying 
a solution of copper sulfate (more com- 
monly known as blue vitriol) and sulphuric 
acid (oil of vitriol) to the sheet ‘of metal 
by means of a cotton wad. This leaves a 
coat of copper on the metal and when a 
scratch is made the steel shows up through 
the thin layer of copper. The proportions 
are not critical, however, use only a few 
drops of the acid per pint. CAUTION—the 
concentrated acid is very corrosive—so 
handle with care! In fact the solution works 
well even without the acid—it isn’t abso- 
lutely necessary. One point is important. 
Clean the metal free of grease and dirt or 
there won’t be any results, Proportions can 
be: Copper sulphate, 7-10 teaspoonfuls; 
water, 1 pint. Optional (sulphuric acid, 10 
drops).—Jos. E. Budovec. 


CODE HINT 
Many times code students wish to copy 
code, but have no receivers to pick up code. 
A solution to this problem is to take an 
ordinary broadcast set and connect a small 
fixed condenser in parallel with each tuning 


condenser. This will enable long wave code 
signals to be heard. A little experimenting 
will determine just what capacity is best 
for the desired frequencies—Giles Phelps. 


MAGIC-EYE TESTER 


Recently I had reason to test some con- 
densers and also some circuits, but having 
no instruments on hand I threw this little 
affair together, and it sure comes in handy 
around the shack. It consists of a 6E5 magic 
tuning-eye tube and a few condensers and 
resistors. The 3 megohm volume controls 
set the eye at a closed position. When the 
test prods are shorted together, the eye will 
open. Thus if the condenser is bad, the 
eye will open. This rig is also very handy 
in checking circuits to find a short, ete. 
The 1% megohm resistor is built right into 
the tube socket.—J. E. Coxon, 


CONDENSER 
UNDER TEST 


LTHOUGH we have offered many fine premiums in the past, we have never before 
found one that can be as universally useful to everyone as this highly decorative 
two-way lamp, which we now offer free to our readers. 


THIS BEAUTIFUL AND 
USEFUL 2 WAY LAMP 


Above. Used as a wall-lamp, 
by the simp's twist of the 
swivel. Round shade with 
colorful ribbon design. 


Two-way lamp? Yes, because it can be used as either a vanity or occasional lamp in 
its normal position, then, with a mere turn of the swivel it becomes a bracket lamp, 
which can be attached to the wall or woodwork of any room. A useful lamp of this 
type is highly welcome in any home—including your own. Just think what a handsome 
gift you can make of it to some friend or relative. 

Here is the way to receive this beautiful prize. Fill in the coupon in the left-hand 
corner—clip:it out and mail it to us together with your remittance of $2.50. You will 
receive a full year’s subscription (12 issues) to RADIO & TELEVISION—the world’s 
most popular radio magazine. In addition, we will send you absolutely FREE one of 
these wonderful two-way lamps. Old subscribers may renew their subscription now for 
another year following expiration of their present one and still receive this fine gift. 
There are only a limited number of lamps available, therefore take advantage of this 
offer without delay, in order to insure receiving yours. 
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RADIO & TELEVISION, 20 Vesey Street, New York, N. Y. 

L vey MAIL THIS « 

i Gentlemen: Enclosed you will find my remittance of $2.50 (plus ___ i 

g cents shipping charges) for which enter my subscription for RADIO & cou PON i 

I TELEVISION for one year (12 issues). This amount entitles me to a ’ 

i Two-Way Lamp FREE, with [ fluted shade; [] round shade. (See TODAY! i 
paragraph next to coupon for_shipping charges on lamp.) a 

: I am a new subscriber. [] Extend my present subscription. i 
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This beautiful little lamp is 
an asset to any room. The 
shades are gayly decorated 
and are made of strong 
lasting materials. The hase 
is a combination of pressed 
glass, polished wood and 
plated metals. Height of 
lamp, 12!2”; shade 8”. 


At Left. Lamp in normal 
position for use on vanity or 
any other piece of furniture. 
Fluted shade with attractive 
flower design. 


HOW TO ORDER YOUR LAMP— 


Simply fill in the coupon at the left and mail together with check or money 
order, Register letter if cash or unused U, S, postage stamps are sent. To 
cover shipping charges on the lamp, add to your remittance the amount in- 
dicated: If you are located east of the Mississippi. add 15c; west of the 
Mississippi, add 24c; foreign countries, add 40c. 


RADIO & TELEVISION, 20 Vesey St.,N.Y.C. 
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A PRACTICAL GIFT 


Up Your Work! 


Learn to Type 
without 


A Typewriter 


Master the Touch System — Quickly — 
Accurately Get the “Feel” of Typing 
Before Investing Your Money 


Now, you don’t have to own a typewriter to learn how to 
type. The ingenious, patented ‘‘Tuch-Rite’’ board gives 
you all the practice you need for speedy, accurate typing 
[t teaches you the touch system—the real, professional 
way universally used in business. 

You may have been a ‘‘hunt-and-peck’’ typist for the 
longest time or you may never have used a typewriter 
before—it doesn’t matter, because the ‘“Tuch-Rite”’ teacher 
will soon permit you to master it. 

“Tuch-Rite’ is a scientific substitute for a typewriter. 
It is a life-size counterpart of a standard keyboard, which 
is real as to size, position, and ‘‘feel’’. Each key has a 
depression in the '4” thick board, in which the black 
plastic buttons slide. Printed under each key is a num- 
ber which indicates the finger of each hand which strikes 
it—simple as A B C 

“Much-Rite’ is highly recommended by the Principal of 
Horace Mann School; Director, Bureau of College Research, 
Columbia College; American Foundation for the Blind; 
Professor of Experimental Education, New, York Univer- 
sity; Director of School, Scarborough-on- 
Hudson. 


Read what the U.S. Office of Education 
thinks of 


TUCH-RITE 


FEDERAL SECURITY AGENCY 
U. S. OFFICE OF EDUCATION 
WASHINGTON 

August 10, 


Scarborough 


1940 
Mr. Philip S. Gross 

609 Bast 53rd Street, Brooklyn, New York 
Dear Mr. Gross: 

You asked me if I would be willing to state 
exactly what I observed during your demonstra- 
tion here in the Office of Education on last Satur- 
day, August 3. 

You gave instructions through two phonograph 
records, supplemented with verbal explanations 
by you, to an employee of the Office of Education 
selected by me—a young woman who is employed 
as a file clerk and with no previous experience 
whatever on a typewriter. Within 45 minutes, as 
a result of your instruction, using the “Tuch- 
Rite” device, she not only knew how to place 
and hold her hands on the typewriter keyboard, 
but she knew the location of each letter of the 
alphabet on the keyboard and was able to write 
the alphabet and simple sentences on an actual 
machine without looking at the keyboard. 

At the same time that you were giving her 
the instructions, I followed along on another de- 
vice, but was not able to pick up the instructions 
as rapidly as the young woman due to the fact 
that I have been a ‘hunt and peck’’ typist for 
my own personal purposes for over a period of 
the past 20 years. While you were giving the 
instructions, I was also attempting to_ evaluate 
and analyze the procedures followed. However, 
since you left a copy of the device and your 
instruction book with me, I took it home the next 
day and, with a half hour’s additional practice, I 
was able to write on the machine by touch only 
—a thing I have never been able to do in the past. 

I am glad to be able to give you this statement 
of the actual facts as I observed them. Ii the 
rest of your lessons are of like efficiency, there 
is no doubt in my mind but that your method of 
teaching the typewriter will result in shortening 
the learning period a great deal. In summing 
up, I would say that the superiority of your 
initial lesson is due to the fact that you have 
succeeded in concentrating the three senses of 
sight, hearing, and touch on a single learning 
difficulty at a time. 

Sincerely yours, C. F. Klinefelter, 
Assistant to the Commissioner 


An 8-page illustrated book of instructions will show you 


how best to use the ‘‘Tuch-Rite’’ teacher. 
Weight 3 lbs. Add postage .....+seeeses s 


GOLD SHIELD PRODUCTS 
350 Greenwich St. Dept. RT-141 New York, N. Y. 
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Easy Sot 4uilding 


3 Tubes = 


The Battery Receiver for 


the Experimenter and Beginner 


® A 2-VOLT battery receiver using two 

tubes of the dual type, which gives results 
equal to five tubes, is here illustrated. The 
first tube, a 1D5-GP serves as a radio fre- 
quency amplifier. An exceptionally smooth 
and positive control of the regeneration 15 
obtained, utilizing one of the triode sections 
of the first 1J6-G tubes; the second triode 
of this tube serves as a detector. A second 
1J6-G tube acts as a 2-stage audio ampli- 
fier of the resistance coupled type. This cir- 
cuit is a very good one for the short-wave 
listener and experimenter; the 200-550 
meter broadcast hand may be tuned in by 
using coils with a sufficient amount of wire 
on them, or by using larger tuning con- 
densers. This circuit can be very nicely 
built up into a portable style receiver, with 
self-contained batteries. The plate circuit 
requires 135 volts for best results. The 
sensitivity of this receiver has proven to 
be very high; anyone who has tuned the 
average regenerative set will be surprised 
at the very smooth way in which this re- 
ceiver behaves so far as the regeneration 
control is concerned. The regeneration in 
this circuit is controlled by means of a 
200,000 ohm variable resistance inserted in 
the tickler coil circuit. 

By using an untuned radio frequency 
stage, any undesirable reaction from the 
antenna circuit is eliminated; also there is 
a notable absence of dead-spots and the 
tuning is remarkably smooth and_ stable. 
The third tube serves to give a better quali- 
ty signal with less tube noise. 

The tuning and regeneration controls are 
simple to handle; on the front panel of the 
set the tuning dial is found at the center, 
with the regeneration control knob on the 
left. The control knob at the right is the 
filament control rheostat. The front panel, 
of aluminum or other metal, may be about 
7 x 10 inches while the base measures about 
7 x 8 inches and 2 inches deep. 

For the plug-in coils a 5-prong socket is 
provided, In the original receiver the 


Above—Appearance of the receiver. Below: 
Wiring diagram. 


Na-Ald shortwave broadcast band-spread 
coils were used, with an excellent band- 
spread tuning effect. For tuning in the 
amateur shortwave bands, band-spread coils 
covering the desired bands were employed. 
If one desires to tune over the whole short- 
wave spectrum, from 15 to 200 meters, then 
the 5-prong general coverage coils may be 
used. All of these tuning range possibilities 
may be tried out without making any 
changes in the wiring. 


SOCKETS © BOTTOM VIEW 
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This set is very economical on the bat- 
teries and as the plate drain is only about 
15 ma. at 135 volts, one of the newer type 
small-size B batteries may be used. If de- 
sired, a 90 volt “B” battery may be em- 
ployed, but stronger signals are of course 
obtained with 135 volts. A battery supply- 
ing the filament potential of 2 volts may 
comprise two #6 dry cells, the cells being 
connected in series. The current drain here 
is about % ampere. Where the set is to be 
used over quite.a lengthy period, it will be 
desirable to use either a small storage bat- 
tery or a heavy duty 3 volt “A” battery. Any 
type of single wire antenna may be used 
with this set, and it is suggested that a wire 
about 100 feet long and as high as possible 
be used, together with a ground connection 
to water pipe or other good ground, 

- The circuit diagram shows the set to be 
really very simple to build and extremely 
economical, so far as parts are concerned. 
The R.F. stage used a small R.F. choke in 
the grid circuit and the antenna is coupled 
directly to it through a small condenser 
which can be adjusted to reduce broadcast 
band harmonics on the 160 meter coil. The 
output of the R.F. stage feeds through three 
condensers before it gets to the grid of the 
detector tube. In this case there is no 
danger of any of the plate voltage of the 
R.F. tube getting onto the grid of the de- 
tector. The plate of the 34 is shunt-fed 
through a 2.5 mh. R.F. choke. 

In the detector stage we have the two 
triodes operating, one as the detector and 
the other as the feed-back tube. Two grid 
condensers are connected in series and the 
grid of the regeneration tube connects to 
the mid-point. The grid-leaks of both tubes 
are returned directly to the “A” plus lead 
instead of across the condensers. A high re- 
sistance rheostat is connected in series with 
the plate supply of the regeneration tube 
in order to vary the voltage and thus con- 
trol the amount of feed-back 


Alden Plug-in Coil Data 


Meters Distance 
ave- between 

length Grid coilturns  Tickler turns 2 coils 

200-80 52 T. No. 28 En. 19 T. No, 30 En. ly” 


Wound 


Close wound (C. W.) 
32 T. per inch. 


80-40 23 T. No. 28 En. 11 T. No. 30 En. 1p” 
Wound C. W. 
16 T. per inch. 
40-20 11T. No. 28 En. 9 T. No. 30 En. ly" 
3/32” between Cy 
turns 
20-10 57. No.28 En. 7 T. No. 30 En. 1g” 
3/16” between 
turns Caw: 
Coilform—2 %" long by 
1%” dia. C. W. = Close wound 


Parts List for Separate Reg. Set 


i—metal chassis and panel, see text 

1—set of 5 prong plug-in coils, Na-Ald 

3—2.5 mh. R.F. chokes 

3—.1 mf. by-pass condensers 

2—.01 mf. by-pass condensers 

1—.001 mf. mica condenser 

1—.0005 mf. mica condenser 

3—.0001 mf. mica condensers 

1—140 or 150 mmf. tuning condenser 

2—3 meg. resistors, Ohmite 

2—1 meg. resistors, Ohmite 

2—50.000 ohm resistors, Ohmite 

1—200, 000 ohm variable resistor (potentiometer 
can be used) 

1—10 ohm rheostat 

1—4 prong Isolantite socket 

1—5 prong Isolantite socket 

1—6 prong Isolantite socket 

1—6 prong Bakelite wafer socket 

1—antenna ground terminal strip 

1—phone terminal strip 

1—6 wire battery cable 

1—type 1D5-GP tube, RCA Radiotron 

2—type 1J6-G tubes, RCA Radiotron 

1—dial (Vernier) 

1—tube shield 
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Easy Sot Luilding 


Under this heading only advertisements of a commercial nature are accepted. Remittance of 10c 
per word should accompany all orders. Copy should reach us not later than the 10th of the month 
for the second following month’s: issue, 


DIATHERMY MACHINES 


FOR SALE — DIATHERMY MA-~ 
chine, custom-built by radio engineer. 
Machine. substantially built with high 
patient safety factor. 250-300 watts out- 
put. Neat professional appearance. Au- 
tomatic safety time switches. All neces- 
sary pads and electrodes. 16 meters. 
Cost $350.00. Will sacrifice for $150.00. 
Less than 1 year old. Will demonstrate. 
Write for appointment. L. Feldman, 
566 W. 191st Street, Apt. 15, New 
York City. 


INSTRUCTION 


$15.00 STEAM ENGINEERING 
Course—8 vols. $4.50; Radio and Elec- 


trical text-book bargains—get list. Life 
of Napoleon, 3 de luxe volumes $3.00. 
$10.00 New Cyclopedia of Science, 
1300 pp. $4.50; Hopkins’ ‘‘Experi- 
mental Science,” 2 vols. $3.50. Harry 
Ackerson, Box 822, Ramsey, N. J. 


MOTORS 


RECONDITIONED MOTORS, 1/50 
HP, AC-DC, Nickel $1.50; 1/30 HP, 
black $2.50. Fully guaranteed. F.0.B. 
New York. Wonderful value limited 
quantity. Act Promptly! Gold Shield 
Rig ae Dept. 141, 350 Greenwich 
LA 


New York City. 


PATENT ATTORNEYS 


INVENTORS PROTECT YOUR 
rights before disclosing your invention 
to anyone. Form ‘‘Evidence of Con- 
ception’’; ‘‘Schedule of Government 
and Attorneys’ Fees’’ and instructions 
sent free, Lancaster, Allwine & Rom- 
noe Bowen Building, Washington, 


SHORT WAVE RECEIVERS 


1-TUBE SW _ KIT $3.50. PLANS, 
“Radiobuilder’’—year, 25c. Labora- 
tories, 1406-A 77th Avenue, Oakland, 


California, 


Under this heading we accept advertisements only when goods are offered for sale without profit. 
Remittance of 3c per word should accompany all orders. Copy should reach us not later than the 
10th of the month for the second following month’s issue. 


DON’T BUY A RECEIVER UNTIL 
you get my free list of reconditioned, 


guaranteed Receivers! Practically all 
models at money saving prices. Trade- 


ins. Time Payments. Send for list, 
W2AVA, 12 West Broadway, New 
York. 


FOR SALE~9 VOLUMES OF 


3 to 10. Also 
6 volt power 


Rider’s Manuals, 1 and 
Stancor Standard model 
transformer. Will accept reasonable of- 
fer. Write Otto Peterson, White Bear 
Br. Rt. 8, St. Paul, Minn. 


NO ADVERTISEMENT TO EXCEED 35 WORDS, INCLUDING 


Space in this department is Pe solely for the benefit 

or 
Television and Photographic fields 
merchandise; 
y 1lc a word. Each word in a name and 
address is counted. Remittance should accompany order. 


_ our readers, who wish. to 
thing in the Radio, 
for Radio, photographic and other 
fore we charge on 


Only one advertisement can be accepted from any reader 


in any one issue. 


WILL EXCHANGE NEW RADIO RE- 
ceiving and transmitting parts, tubes, 
receivers, Rider’s Manuals, ete. for old 
U. S. stamps. Major Fred Luther 
Kline, Kent, Ohio, 

WILL TRADE USED I.C.S. CIVIL 
Service Postal Course. Want Howard 
435 or other good receiver in good 
condition. Vogel, 640 Ave. ‘“B’’, 
Boulder City, Nev. 


RCA AUTOMATIC RECORD PLAY- 
er, complete with changer and ampli- 
fier. Minus only cabinet. Needs some 
work, Motors, air pistol, post card 
album with 300 unused foreign cards. 
Want test equipment or? Joseph Kubik, 
Gt. Barrington, Mass. 


WILL TRADE SIX BRAND NEW 
32x6 truck tires for 110 volt AC fac- 
tory built communications receiver and 
transmitter. Modern equipment only 
please. O. Link, High Bridge, Wis- 
consin. 

HAVE USED RADIO PARTS, 
tubes, etc. Will trade for Rider’s Manu- 
als or what have you? Needles Dis- 
tributing Co., 1024 Worden Ave., Mis- 
soula, Mont. 


TRADE NICE FLUTE IN ROUND 
mahogany and pearl case, used in Civil 
War by Major Parry, for pair of Bi- 
noculars or something of value for a 
boat. Wm. Ussler, Jr., 356 W. Allens 
Lane, Phila. 


WANTED: CR 18 OR REL 

with coils, Luck, Oakland, N. J. 

HAVE 5 BAND SUPERHET, COM- 

plete, can be used by Ham. Also parts, 

tubes and stamps. Wanted SW-3 or? 

a Weiss, 547 HE. 105th St., Cleveland, 
rio. 


HAVE RADIO SERVICH MAGA- 
zines, 0-2 Mils. 3” Jewel Meter, Ze- 
nith ABG Power Pack, over 250 old 
Ty. S. Stamps, also vacuum cleaner 
motor. Want typewriter, shortwave re- 
ceiver, transmitter, or? M._ Salant, 
8 Nee 
WESTERN-ELECTRIC, RACK-PAN- 
el, power supply; W-E cradle tele- 
phone; Winchester .22; erystal record- 
player; many ham parts, tubes, ete. 
Want: Photo equipment; canoe, binoc- 
ulars.. My list for yours, Dean Cooper, 
Sovrth 17th, Fort Dodge, Iowa. 
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we cannot accept 
EXCHANGE any- by the readers. 
there- using the U. S. 
you are bound by 


thing you offer accurately and without exaggeration. 
your fellow men the way you wish to be treated. 
We welcome suggestions that will help to make this de- 
partment interesting and helpful 


Copy should reach us not later than the 10th of the month for the second following month’s 


NAME AND ADDRESS 


responsibility for any statements made 


All dealings MUST be above board. Remember you are 
mail in all these transactions and therefore 


the U. S. Postal Laws. Describe _any- 


Treat 


to our readers. 
issue. 


HAVE CODE PRACTICE OSCILLA- 
tor, xtal IFTs, 100 tubes, short wave 
variable condensers, two tip. spray gun 
and air compressor; for AC volt DC 
ma. meter or? Your list for mine, 
W. Marx, 4839 Ohio St., Chicago, Ill. 


WHAT DO YOU NEED? DISPOSING 
the following: Meters, transformers, 
tubes, checkers, transmitting, receiving 
equipment, relays, speakers, amplifiers 


portables, transceivers, dynamotors, 
converters, parts, magazines, recording 
barometer, telescope, microscope, cam- 


era. Write for list. Royal, 315 S. West- 
ern, Chicago, 

HAVE: DOUBLE BUTTON CARBON 
mike in desk stand with matching 
transformer, battery and 12 foot cable. 


Want: Two tube short wave - receiver. 
Rk. L. Hawks, 303 Joplin St., Joplin, 
Mo. 


TRADE: DOERLD BS5—5 BAND, 
out of order, for? Joe Mauriello, Box 
227, Haskell, N. J. 


HAVE REMINGTON NUMBER SEV- 
en Typewriter, Ginn Typewriting 
Course and Stamps. Swap for _Trans- 
mitter or? John Lawler, 19 Pleasant 
St., South Hadley Falls, Mass. 
HAVE CANDLER JR. COURSE, 6 
tube superhet chassis, Want parts for 
Handbook’s 6 tube receiver_or? James 
Smith, 59 Reynold St., Rock Hill, 
Sa’, 


WANT: SMALL PRINTING PRESS 
and casting molds. Ask for Swap list. 
Church Press, Stanley, Wis. 


WILL SWAP 12 LATEST POPULAR 
Science, 13 Radio & Television, 12 
Hunting and Fishing, 35 Phonograph 
records. What have you to offer? Jo- 
aonb. Eiuiaakt 57 Oak St., Yonkers, 


WANTED: RADIO ANALYZER, OS- 
cilloscope or other test equipment. Will 
trade Supreme tube tester and Philco 
Wireless Record Player and pay cash. 
Give full details and lowest _ price. 
Ww. W. Savell, W. 8, Oklahoma 
City. 
WANTED: RIDER OR GERNSBACK 
Manuals. Give complete information 
about their condition and lowest price. 
Morton Kiel, 907—56th St., Brook- 
lyn, N. Y. 


926 


WANTED: RIDER'S. 3), 6 & 7. 
State price and condition of manuals. 
J. P. Adrosko, 914 Lafayette St., 
Elizabeth, New Jersey. 

SWAP: 1939 NEPTUNE SINGLE 
cylinder, 2 H.P. outboard motor, like 
new, cost $55. 00 for approximate equal 
value, 1939 communications receiver, 
Hallicrafters or Howards, Jacob Du- 
binsky, 9404 Astoria ath Jackson 
Heights, Queens, N. Y. 


ASTATIC Pera MODEL 
D-104. High Impedance, 48DB: Solid 
Bronze, bright chrome case. Favorite 
with amateurs. New type Graphoil crys- 
tal element and improved — shock 
mounting. Swap? Best trade offer. 
W2MPT, 332 Alabama Ave., Brooklyn, 
New York. 

WANTED: RADIO COURSE, EQUIP- 
ment, books, Rider’s Manuals; describe 
fully—prices post-paid. Kay, 129 N.W. 
32nd St., Miami, Fla. 


EXCHANGE NEW RADIO STOCK, 
entire or part, analyzers, resistors, con- 
densers, speakers, volume controls, 
everything for the experimenter, set 
builder, repairman. Also several- new 
sets, completely wired, ready to oper- 
ate. For ‘‘old Sterling silverware’’ or 
what have you. T. J. Hornaday, 2215 
Aiken St., Baltimore, “Md. 


This department is for the benefit of 
all short wave listeners who wish to 
exchange SWL cards. Remittance of fc 


a word for each word in the name 
and address should accompany order. 


UNITED STATES 
PAUL ANKERMAN, 404 Lima Street, 
Wapakoneta, Ohio. 


PAUL F, BAHR, 1205 W. 10th St., 
Marion, Indiana. 

O. BARNESON, 6332 Metropolitan 
Station, Los 


Angeles. 
STEVE KALISTA, 119 E. Ridge St., 


Coaldale, Pa. 


MERT MEADE, W 9KXL, 819 Wyan- 
dotte, Kansas City, Mo. 

CLYDE MOSS, JR., 586 Lynn St., 
Chillicothe, Ohio. 

GEORGE TURKEY, 1020 Fourth St., 
S. W., Massillon, Ohio. 


Antenna Sets 


Servicemen 


Visual Dynamic Servicing—Part | 
Relative Performance of Loop and Line 


Fluorescent Lighting—Latest Sideline for 


Converting 2-Volt Sets to 1.4 Volts 
A New A.F.-Drift Correcting, 


In January, 1941 RADIO-CRAFT 


Balancing, Direct-Coupled F.M. 24-Watt 
ifier—Part II 


Audio Ampl 
How to Make 


cator 


a Modern Interference Lo- 


Voltage Multipliers and How They Work 


Signal- lator 


Please Mention This Magazine When Writing Advertisers 


Build This High-Gain 3-Tube Phono-Oscil- 


565 


Astonish 
YOUR FRIENDS! 


Pass 500,000 
Vts. Thru the 
Body! Light 
Lamps, etc. 
NEW! 5-ft. Spark Oudin Coil, 


Condenser & 4 k.w., 40 k.v. 
Transf. data. ...++- net 75c 


DATAPRINTS 


Drawings & Construction Data Show You How 


(1 K.W. Exec. Trf. Data, included FREE!) 
8” Sp’k Tesla-Oudin Coil.....+--.+eeseeeeseeece Oc 
(4 K.W. Exe. Trf. Data included FREE!) 
3” Sp’k Oudin; 110 Vt. ‘‘Kick Coil’ type.....- 40c 
3” Sp’k Tesla Works on Ford Sp’k COM ce sare es 40¢ 
1” Sp’k Violetta Hi-Freq. Coil...+..++seereeees 40c 


FREE with order for $1.00 or more—‘‘20 Tricks with 
Hi-Freq. Coils’? (40¢ separate) 
ire 40c 


iP 


TELEGRAPHONE—Records on Steel WwW 
20 ELECTRIC PARTY es 
AND LODGE TRICKS! ps4 

Loads of Fun! 
How to Do ’em! ......++. - A40€ 


New Electric Ore & Pipe 
Locator ..cccscecces Riestee «400 


Solenoid & Magnet Data—Get Our Lis 


20 Telephone Hook-ups—Build Your Own. . 40c 
1 RADIO CONTROL FOR 
MODEL BOATS, PLANES 
Data 40c 
Pholophone; Data 40c 


(Artificial Fever) 


Dataprint giving Constructional 
data for Small, Medium and 
Large size App. (All 3)...40¢e 


“MIND READING” Radio Act ...+++++.40¢ 


“Fry Eggs” on cake of Ice! Data 40c 


LOOK at these DATAPRINTS ! ! 


40c Each. See Special Prices below 


20 A.C. Problems and Welding Trans. 2 K.W. 
their Solutions. Rewinding Armatures, 

Yo Meter Transm. & Rec. Water Wheels 

5 Meter Superhet. Water Turbines 

100 Mechanical Movements, Wheatstone Bridge. 

20 Motor Hook-ups. Photo-cell and Relay Data 
Electric ‘“‘Inductor’’ Organ 20 Simple Bell Circuits. 
Special Prices: 4 prints $1.00; 10 for $2.00; 
40c each, single orders. Get New List 100A 


The DATAPRINT Co. 


Lock Box 322A RAMSEY, N. J. 


“RADIO AMATEUR COURSE” 
The Greatest Book Value in 
Amateur Radio Books 
See Page 539 


Select Your Christmas Gifts 


GREATEST SLIDE 2a) sen We 
RULE VALUES Haaaae a 
EVER OFFERED 


10 inch enameled slide 
rule, made of kiln dried 
seasoned hardwood, has auxiliary removable magnifier 
with pins to fit (cursor) runner. This rule has inch, 
milliammeter, sine log and tangent scales. Packed 
in individual carrying case. This rule is eaual in 
performance to a $10.00 rule. Our special 

price, P.P. prepaid anywhere ......-+ e 


Lawrence ASTROLOGICAL slide rule with 
large 84 page book of rules, illustrated, 


8” Slide Rule’ < oa s «wuss cis's octilstare 01s aleielep 


836 Page Illustrated Book of Instructions ....- 


36 Page Book Stanley’s Slide Rule Practice, 
3800 Fascinating Examples and Answers ... 


All Three Items Prepaid for) 26050. c6 cic 2s 


Secret Code slide rule, with 16-page book...» 
2 for 50c 30c 


“ADCO” Calculator, 
figures 


Postage Prepaid 


GOLD SHIELD PRODUCTS 
Dept. RT-1I4I 350 Greenwich St. 
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New York 


Electrical Experiments 


Demonstrating the Barkhausen Effect 


@ WITH this simple equipment you can 


hear the elementary magnets of iron, 
steel, permalloy and other magnetic mate- 
rials turn over within the metal and align 
themselves. As each sub-microscopic group 


of magnets turns over, a slight current is 


induced in the coil and this is sufficient to 
produce a loud rasping sound in the speaker 


connected with the amplifier. The construc- 
tion of the needed equipment is inexpensive 


and will require but a short time to 


assemble. 


As will be observed in the diagram above, 


a small solenoid is made, This consists of 


winding upon a %4” I. D, micarta or other 
insulated tube (a glass tube may be used) 
sufficient turns of wire to make. a coil with 


a resistance of about 1,500 ohms. Nos. 38 
to 40 enameled siik-covered, or enameled 


cotton-covered wire may be used. The 
length of the coil should be such that it will 
fit between the poles of a powerful magnet. 
The magnet, which will be needed for the 


demonstration, may be obtained from an 


old telephone magneto. This coil is con- 
nected to the input terminals of an audio 
amplifier through a paired shielded con- 
ductor, the shield of which should be 
grounded, Thin strips of the metals specified 
in the diagram are made long enough to 
extend beyond the coil for a distance of an 
inch or so. 

When a horseshoe magnet is made to 
approach the metal strip in the solenoid a 
sound will be produced in the loudspeaker 


which will vary with the speed of approach 
and also with the nature of material intro- 
duced into the solenoid. Then, turning the 
horseshoe magnet in the hand, the spectator 


. SHIELDED CABLE ) SOLENOID ~ 


STRIPS OF 
SOFT STEEL, 
SILICON STEEL, ~ 
PERMALLOY 

& NICKEL 


(AMPLIFIER 
x SPEAKE 


> 


are 


‘Eitan 


BARKHAUSEN EFFECT 


With the simple apparatus shown above, the Bark- 
hausen effect can be demonstrated. 


will hear the elementary magnets as they 
turn over and realign themselves.—Courtesy 
of Science Observer. 


Simple Electric Clocks 


@ MANY experimenters have an old pen- 


dulum type clock lying in the attic and 
the pictures herewith show several ways in 
which such a clock may be electrified. A 
curved iron core or armature may be ar- 
ranged to move into either one or the other 
of the two solenoids, the windings of the 
solenoids being placed on brass spools or 
bobbins. As the pendulum swings back and 
forth it is caused to open and close a pair 
of spring contacts, so that one magnet or 
the other is energized at just the proper 
moment. The pendulum, of course, simul- 
taneously operates the escapement mecha- 
nism of the clock movement. 

Fig. 2 shows the use of one solenoid and 
iron core only, and a more balanced ar- 
rangement of the single magnet principle 
is shown at Fig. 3. In this case the contact 
should be arranged so that the swinging 
pendulum opens it just before the iron 
armature fastened on the pendulum reaches 
the magnet. A stronger magnetic pull may 
be obtained by using a double magnet as 
shown in 3a, and a very good design used 
on some clocks is that shown on Fig. 4. 
Here the iron armature secured to the pen- 
dulum is attracted by the magnet poles and 
passes through the air gap at each swing 
of the pendulum. 


ELECTRICAL EXPERIMENTERS wanted! 


together with a typewritten or neatly written 
your favorite electrical experiment. Here is t 


electrical experiment, 
and pu 
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Be sure to send the editor a rough sketch, 


he place to tell the other fellows about your 
so that all may profit by their adaptation. All experiments accepted 
blished will be paid for at regular space rates.—Editor 


TRIP BENT SO IT WILL OPEN 

CIRCUIT-TC.S,AS P APPRO! 

ACHES “5, AND ENERGIZES 
a 


ENLARGEO” 
view OF CONTACT “G2 =~ 
7 BREAKER CONTACT 


C OPTIONAL SUPPORT 
a 


$1 ~~ TRIPS ESCAPE 
ey WHEEL ON 
CLOCK 


+ PENDULUM 
SOLENOID 


ee! AosUenaeN 


PENDULUM) 
“© 


Lp A en 
A 2) 


\ HOw To USE 


ELECTRO: 3 
MAGNET ( S aie | 
iat a we 
5 ty IRON ON 
Le =] PENDULUM 
tRON ~ \ 
Ase OPTIONAL FOR @) 
MAGNET 
(RON as 
al fea: 
Qe. 7 {" 
3 a 
|RON ON 
ore.) ( CORE pENDULUM 


PENDULUM OPTIONAL FOR @) 

Several different types of electric clock movements 

are illustrated above, these will appeal to the 
experimenter, 


description of 200 words or so describing 
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SMALL CONTINUITY TESTER 


@ THIS little continuity tester was con- 

structed for an electrician repairman, 
electrician, or a radio experimenter, in 
which some parts could be omitted. The 
small tester was built of 144” plywood and 
has a slanting panel. A small wooden cover 
is hinged to the lower part. 

The different tests are: 1. High Contin- 
uity, into which is fed direct 110 volts 
Ac. (or v.c.) through a small 7% watt, 
110 volt lamp bulb. It is used for testing 
motor fields, sweepers, heating pads, lamps, 
switches, iron elements, and electric’ grid- 
dles. Also tapped behind the 7% watt bulb, 
are two iron points, round and square, in 
which an iron cord can be plugged and 
tested for broken wires. For radio it can 
be used for a point-to-point test, and for 
testing open or shorted condensers, by 
using the charge and discharge method. 

2. Low continuity test current is taken 
from the secondary of a small 6 volt radio 
transformer. It has many uses, such as— 
testing 6 volt bulbs, bells, buzzers, 6 volt 
and 32 volt irons, and in radio can be used 
for testing 6 volt filaments, coils, switches, 
eve. 


FLAT IRON 
POINTS 


ROUND 
POINTS 


BUZZER 
TESTS 


BELL BUZZER 


HOV. 


4Position f 
1-POL 


NEON 


SWITCH TESTS 


Y20 w. 
NEON LAMP 
450y. > 


3. The aural buszer test is for the elec- 
trician, where signals by sound are wanted 
for continuity tests, and on new or old 
house wiring, where switches and a general 
check-up is needed, Leads about 30 ft. long 
were used here, with jack tips for long 
distance tests. It may also be used in radio 
for making continuity sound tests on low 
change apparatus. 


4. The battery test was supplied with 
two 1% volt flashlight cells, clipped to the 
baseboard. Use for point-to-point tests, 
where electricity is not available. 


5. The neon tube tests are useful for find- 
ing different voltages in which several 
100,000 one watt resistors are in series with 
1/20 watt neon bulb. This test can be used 
for determining which side of line is hot 
and which neutral. One may determine 
approximate voltages upon using tester 
regularly. Be careful and always start at 
high voltage setting so as not to damage 
the neon tube. This has many uses in radio 
testing for open condensers, voltage, etc. 
—Homer L. Davidson. 
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SUPER SPECIALS 


All of the attractive items listed here are brand new. ALL are in PERFECT WORKING ORDER. In many 


cases, the parts alone total more than the price we are asking. 


refunded. 


100% satisfaction guaranteed or your money 


ORDER FROM THIS PAGE. Use the convenient coupon below. Include sufficient extra remittance for parcel 
post charges, else order shipped express, collect. Any excess will be refunded. C.0.D. shipments require 20% 
deposit. If full remittance accompanies order, deduct 2% discount. Send money order, certified check, new U. S. 


stamps. No C.0.D. to foreign countries. 


ORDER TODAY 
2-SPEED PHONOGRAPH TURNTABLE 


Adapts any phonograph 
for both 33-1/3 and 78 
R.P.M, This ingenious 
device, by simply replac- 
ing your present turntable, 
automatically modernizes 
your machine to play 33-1/3 R.P.M. high-fidelity trans- 
cription records as well as the standard 78 R.P.M. 
records. Quickly installed by anyone, Complete instruc- 
tions furnished. Felt-covered turntable measures 12” 
in diameter and fits all standard phonographs. Packed 
in original box. Original price $3. Shp. Wt. 3 Ibs. 
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ITEM NO. $.95 


YOUR PRICE 
2-WAY LAMP 


Ornamental dual purpose lamp. 
Can be used as a table or 
vanity lamp in one position, 


By turning swivel base it be- 
comes a 
nay be 


bracket lamp which 
mounted on wall. 
Hanger in base 
is provided for 
this. Handsome 
design. Base 
made of pressed 
glass, polished 
wood and plated 

metal stand. Comes 


round 


with 
shade colorfully decorated with rib- 


bon design, or more elaborate 
fluted shade with flower design. 
Height of lamp 12144”; shade 8”. 
Complete with cord. Shipping wet. 


2 Ibs. 
98c 


ITEM (Plain Shade) NO. 120 
YOUR PRICE 


error) M luted Shad 
AMM, No. tas"VoUR Paice $1.05 
Das 


BENNETT LABORATORY BALANCE 


A compact laboratory balance made of finest quality 
tested materials. Extreme sensitivity (to 2-100ths gram 
or 2-7ths grain). Weighs to one decimal pt. further 


POINTER: 


CENTERING AND 


BAKELITE DAMPING ARM 
cup 


ZERO POINT 


POINT 
SUSPENSION 


KNIFE EDGE 


KNIFE EOGE CENTERER 
AND BEAM RELEASE 


than usual low priced counter scale. Will handle up to 
100 grams (about 4 oz.). Bakelite pan; tool steel knife 


edge; agate bearing for long life and accuracy. Ideal 
for photographie work and lab use. Handsome stream- 
line design. Graduated either in metric or apothecary 
system. Shipping wet. 2 lbs. 

ITEM NO. 122 $ 

Re FPP eres ne ws Su tikes 2 N0S oib ae te ea 7.20 


{00 POWER TELESCOPE LENS KIT 


Make your own high powered 6 
ft. telescope! Now you can thrill 
to a closeup view of the worlds 
out in space. See the rings 
around Saturn, the mountains of 
the moon! Kit contains 3” diam., 


75” focal length, ground and 
: : polished objective lens and 2 
astronomical eye-pieces, magnification 50x and 100xy. 


Complete kit with full instructions. 
ITEM NO. 123 


YOUR PRICE $1.95 


New Catalog 


JUST OUT 
A POSTAL CARD BRINGS IT TO YOU 
SEND FOR IT TODAY 


LIMITED QUANTITIES 


PROMPT SHIPMENTS ASSURED 


AMAZING BLACK LIGHT!! 


Powerful 300-Watt Ultra-Violet Bulb 
The best and most prac- 
tical source of ultra-violet 


Fa light for general experi- 
> | mental and _ entertainment 
iy oh : use. Makes all fluorescent 
bows substances brilliantly lumi- 
< Oy nescent. No transformers of 


( any kind needed. Fits any 
standard lamp socket. Made 
with special filter glass per- 

an G mitting only _ ultra-violet 
rays to come through. Brings 
Out beautiful opalescent hues 
in various types of mate- 


rials. Swell for amateur 
Darties, plays, ete., to ob- 
tain unique lighting effects. Bulb only. Size of bulb. 
Shp. Wt, 1 lb: 
ITEM NO. 87 
VOUR PRICE 225. 040 sae anns cre ninisiesa'a cited $2.00 


ULTRA MAGNET 


LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 


LITTLE GIANT MAGNET. Lifts 
. easily. Weighs 4 oz, Made 
of ALNICO new high-magnetic 
steel. Complete with keeper. 
World’s most powerful magnet ever 
made. The experimenter and hob 
byist will find hundreds of ex- 
cellent uses for this high quality 
permanent magnet: Measures 134” 
x 144”. Shp. Wt. 34 Ibs. 


ITEM NO. 86 


YOUR PRICE. 


ELECTRIC 
TURNTABLE 


A sturdy electric turntable, 
ideal for eye-catching win- 
dow displays. A MUST for 
alert retailers, Frame made 
of 16 gauge steel. 16 fn. 
steel turntable makes three 
revolutions per minute. Turntable supports load of 200 
Ibs. Ballbearing construction. Rich black enamel finish. 
Operates on 110 v.. A.C, Current cost only’ %e a day. 
Size: 544” high, base 8” square. Shipping wegt. 14. Ibs. 


ITEM NO. 124 $8.95 


YOUR PRICE 


NEW ELECTRIC MOTOR-SA 


Now you can have all the 
fun of fine, fast jigsaw work 
without any of its difficulty. 
Simply steer the lightning- 
fast blade and see it seem- 


ingly melt its magic way 

through wood, plastics and 

building board. 7200 ? 
STROKES per MINUTE! stop 
Average cutting speed 1 foot BUTTON 


per minute through %4” me- 
dium hard wood, Works 3 
times faster than any free- 
hand saw. Operates on 50-60 
eycle 110 vy. Alternating 
Current. Serew adjusts blade 
stroke from %” to 5/16”. < 
Off-On Switch built in handle. Complete with 6 ft. power 
cord and 3 saw blades. 

ITEM 97 

VOU RAP RICE rad. canase dees aoe ooh. 


ELECTRIC HUMIDIFIER FOUNTAIN 


Adds healthful moisture to 
the air in winter. Evap- 
orates aS much as a pint of 
water in 24 hours, Fountain 
is 14” in diam. Sprays 8 
streams of water 5” above 
fountain head. Made of spun 
aluminum, Comes in_ five 
colors: Bronze, chrome, cop- 
per, red, green. No water 
connections required. Just 
plug into 110 volt, 60 cycle 
consumption few cents a month. 


Current 
Complete with base switch and 8 ft. power cord. Ship- 


A.C. -outlet. 


price $14.95. Only a limited 


$4.95 


ping wt. 9 Ibs, List 


supply on hand. 


ITEM NO. 125 
YOUR PRICE 


HUDSON SPECIALTIES CO., 40 West Broadway, N. Y.C. 


IT’S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE. 


Send remittance by check, stamps or money order; register letter if you send cash or stamps. 


se eee 
: HUDSON SPECIALTIES CO., 40 West Broadway, Dept. RT-141, New York, N. Y. 

1 I have circled below the numbers of the items I’m ordering. My full remittance of $...... seoeee (include 
1 shipping charges) is enclosed. 

i OR my deposit of $............ is enclosed (20% required), ship order C.0.D. for balance. No C.0.D. 
7 order for less than $2.00. (New U. S. stamps. check or money order accepted.) 

i Circle Item No. wanted: 86, 87, 89, 97, 120, 121, 122, 123, 124, 125 

| 
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ONE or ALL of 


. ase books FREE! 


HE publishers of RADIO & TELEVISION give you 
T tie opportunity to add three outstanding books to 

your technical radio library. They make the offer 
eyen more attractive by giving these books to you abso- 
lutely FREE. A subscription to RADIO & TELEVI- 
SION for seven months at the cost of One Dollar gives 
you a choice of either of the three books shown in this 
advertisement. For Two Dollars you receive RADIO & 
TELEVISION for fourteen months and you receive any 
two books absolutely FREE. To get all three books 
FREE, enter your subscription for twenty-one months 
for only Three Dollars. 
ANOTHER SAVING 
PAY POSTAGE ON 
CHOOSE. 
All of the books contain numerous photographie illustra- 
tions and diagrams and have stiff, flexible covers. 


FOR YOU—THE PUBLISHERS 
THE BOOK OR BOOKS YOU 


ABC OF TELEVISION 


Contains latest material on Televi- 
sion developments. It covers theory 
of scanning; simple television re- 
ceiver, how the eye sees; the photo- 
electric cell; neon lamps; need for 
broad channel width in transmission 
of high-fidelity television signals; 
cathode ray tube and television re- 
ceivers; Farnsworth system of televi- 
sion transmission, and other impor- 
tant features. 


SHORT WAVE 
GUID 


ee lekceteeard 
eee eet a 


SHORT WAVE GUIDE 


Covers hundreds of short-wave ques- 
tions and answers; illustrates popu- 
lar short-wave kinks; gives explicit 
instructions for building simple 
short-wave receivers; instruction on 
the best type of antenna installation; 
diagram and construction details for 
building. transmitters. 


Ly 


S. W. RADIO QUIZ 
BOOK 


This book covers questions and an- 
swers on transmitters, short-wave re- 
ceivers, ultra. short-wave receivers; 
practical kinks, wrinkles and coil 
winding data; novel hook-ups for 
experimenters; how to “hook-up”’ 
converters, noise silencers, power 
supplies, modulators, beat oscillators, 
antennas, pre-selectors and 5-meter 
receivers. | 
oe ee. ee = a a me 


_RADIO AND TELEVISION, 
20 Vesey Street, New York, N. Y. 


ral 
a 


R&T-1-41 | 


Gentlemen: Enclosed you will find my remittance of 
NS a etetwisveistxere teatouees for which enter my subscription to 
RADIO AND TELEVISION as checked below; also send 


me, postpaid, the book or books which I have marked Jj 
helow. 


(0 ABC OF TELEVISION 
OS. W. RADIO QUIZ BOOK AND KINKS 
(0 SHORT WAVE GUIDE 
(1 7 months—$1.00—choice of any one 
books. (Canadian and foreign—$1.30) 
7 14 months—$2.00—choice of any two (2) of the three 
(8) books. (Canadian and foreign—$2.60) 


of three (3) 


f] 21 months—$3.00—all three books. (Canadian and 
foreign—$3.90) 


If you are a subscriber now, we will extend your present | | 
subscription. 


( New subscriber (1 Old subscriber 


INRINO® coe Greco rale step avagetarete tote euoleyenvysholalate''s eye lal eueliaes Umaga isieine 

AGALESS, — ¢ jerareniciv.cn civiniefe oleyo.e wjaxe's/e Teles eel sNolologavarske] eart= a | 
CGY hs Tice ek cicke wvedortieieye os =) bel wilelsi « sove¥ete stage lebaraheiaincela satehe 1 
Si tial Figsrcizsa saver enacel aial eretwustoaetvitelotelfefiohafeberetals rele.) ous ielo) «se iebaeabinis sieuds | 


Send your remittance by check or money order. If you 
send cash or unused U.S. postage stamps, please be sure 
to register your letter for your own protection. all 


Se ee ee 
See our new offer of FREE PARTS with 


your subscription on Page 555. 


PATENTS—TRADE MARKS 


Booklet concerning Inventions & Patents 
Form “Evidence of Conception’ with 
instructions for use and “Schedule of 
Government and Attorneys Fees”’—F ree 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys: 


436 Bowen Bldg. “. © “Washington, D. C. 
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Digest of Recent Radio Patents 


LARGE SCREE 


@ AS the loudspeaker replaced head- 

phones, so may the new television sys- 
tem recently granted patent No. 2,219,149, 
‘nvention of Dr. Alfred N. Goldsmith, per- 
mit any standard television receiver to be 


~<— | AUTOMATIC 


70 CONTROL ELECTRODE 
OF EACH IMAGE 


JOWORIZONTAL DEFLECTOR 
PLATES (TUBES OF ROWI) 
JOHORIZONTAL DEFLECTOR 
PLATES (TUBES OF ROWE) 
TO HORIZONTAL DE} 
PLATES (TUBES OF ROW IT, 
D VERTICAL DEFLECTOR PLATES 
TUBES OF COLUMM I) 
TO VERTICAL DEFLECTOR PLATES 
(TUBES OF COLUMN II) 
TO VERTICAL DEFLECTOR PLTES 
(TUBES OF COLUMN II) 


==" S ERMA DEFLECTION 


~ "CY FO SIGHAL 


“AUDIO SIGNAL 
2,219,149 


converted to Jarge screen reproduction. 
Economy is one of the prime factors in 


N TELEVISION 


Dr. Goldsmith’s invention, for he believes 
that it is far more practical to use a mul- 
tiplicity of cheap tubes and projection lenses 
rather than one highly expensive tube and 
a costly lens. 


In Dr. Goldsmith’s system, the usual 
cathode-ray tube (the largest of which in 
general use have an area of about 100 
/square inches), is replaced with several 
/small projection tubes, each of which will 
cover a portion of the picture. One of the 
objects of his invention is to have each por- 
tion of the picture covered by a separate 
projection tube which, due to its small size, 
can operate at lower voltages and should 
therefore have increased life as well as 
lower production cost. He states that pic- 
ture areas will thus possibly be measured 
‘in square feet—or tens or even hundreds 
‘of square feet—rather than in the present 
square inches. 


The patent also covers a similar system 
for use in studio pickup, to permit more 
efficient program transmissions. The patent 
has 37 drawings (two of which are re- 
produced herewith) and covers 38 pages of 
small print. It is well worth reading by 
anyone who is interested in the latest ad- 
vance in the art of television. 


INFRA-RED IMAGE DISSECTOR 


© PHILO T. FARNSWORTH has been 

busy again with his television inventions 
and the drawing herewith, taken from his 
patent No. 2,216,265, shows a new type of 
his image dissector particularly designed to 
televise motion picture film and operable 
by infra-red radiation, In this invention 
Mr, Farnsworth uses as a cathode a ther- 
mionically responsive material instead of 
photo-electric material. 

In operation, the infra-red source 22 
projects an image, focused by lens system 
26, of the film 2 upon the back of cathode 
7, which thereupon creates an electron 
image of film 2 by emitting electrons from 
its entire surface, corresponding in number 
at each element of area to the strength of 
the radiation falling thereon. These elec- 


COLLESTING 
ANODE 


Ey 
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trons are attracted: toward the anode ele- 
ments 10 and 15 by the high positive poten- 
tial thereon. The negative charges on all 
the elements of the moving stream tend to 
spread it out, but the magnetic field created 
by solenoid 16 counteracts the tendency and 
causes the intensity of each elementary area 
of the electron image to remain unchanged 
as the stream passes along the tube toward 
the anode. 

The entire electron stream is deflected by 
the currents set up in scanning coils 17 and 
19 by the saw-tooth oscillators 20 and 21 
so that each element. of the electrical image 
may in turn pass aperture 12, and the elec- 
trons constituting such elements of the 
image may enter the aperture and strike 
anode 15. 


INFRA-RED 
Lamp 


ne 
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INFRA-REO 
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RADIO & TELEVISION 


LAMP AND RADIO SET 


(Cover Feature) 
@ DANIEL J. CROWLEY of Grosse 
Pointe, Mich., invented this ingenious 
table lamp and radio receiver for which he 
was awarded U. S. patent No. 2,218,327. 
Very clever arrangements of the radio re- 
ceiving set tuning coils and condensers are 


NSS 
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shown in the various drawings accompany- 
ing the patent, only one of which is here 
shown. Round ring members at the base of 
the lamp and accessible from all sides, con- 
trol the switch and volume control, also the 
tuning condensers. The loudspeaker is 
mounted on top of the lamp shade. One of 
the principal objects of this invention is 
the easy access provided to the parts in the 
base and pedestal of the lamp. 


DISCHARGE TUBE 


@ THIS invention is for an improved high 

voltage current rectifier of the hot cath- 
ode type. The inventor states: “I have dis- 
covered how a number of rectifiers of the 
high vacuum type can be combined into one 
unit, and therewith the same result ob- 
tained as with the much more cumbersome 
and expensive old system, in which several 
rectifiers must be interconnected, mechani- 
cally assembled and insulated from each 
other. 

“Fig, 1 shows diagrammatically how, 
with a diaphragm of insulating material, 
and by operating at least one set of elec- 
trodes at voltage saturation, the short-cir- 
cuiting of electrons from one of the inlet 
electrodes directly over to the other can be 
prevented. 

“Fig. 2 shows, diagrammatically, how 
with specially constructed anodes, alternat- 
ing current can be rectified without the 
electrons short-circuiting from the cathode 


2,216,209 
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of one inlet terminal to the anode of the 
other inlet terminal. 


“Big, 1 shows two ways of preventing 
electrons from passing directly or short- 
circuiting for example from the cathode of 
one of the inlet terminals to the anode of 
the other inlet terminal. One way is to 
place the inlet cathode and anode in com- 
partments separated by a septum or parti- 
tion of dielectric material as here; the 
anodes 31 and 36 are on one side of the 
partition 39, and the cathodes 34 and 35 
are on the other side of it. Therefore, in- 
stead of a direct discharge from cathode 
35 to anode 31, or from cathode 34 to anode 
36, the discharge must first be between 
cathode 35 and anode 33, then from cathode 
32 to anode 31, or from cathode 34 to anode 
33, and from cathode 32 to anode 36; the 
current flowing in the outside circuit from 
anodes 33 to the cathodes 32 is then uni- 
directional.” (No. 2,216,209) 


ANTENNA SYSTEM 


@ THIS invention, patented by Harold O. 

Peterson (No. 2,217,623), relates to an- 
tenna systems and, more particularly, to 
transmitting antennas for radiating power 
at broadcast frequencies. 


[One common cause of interference at a receiver 
results from the recombination of waves arriving 
at a receiver over paths of different lengths, such 
as the earth path and the sky path. In the earth 
path are components of the wave which are trans- 
mitted horizontally, while in the sky paths are 
components which are transmitted at a high angle 
of elevation and reflected back to the earth by the 
Heaviside layer. It has heretofore been proposed 
to overcome this interference by radiating waves 
at a low angle to the earth by employing one or 
more vertical transmitting antenna doublets, each 
having a length equal to half the length of the 
communication wave. At broadcasting frequencies, 
however, in the range of wavelengths of 200 to 
600 meters, it is impractical both from an expense 
standpoint and because of the great height involved 
to build a half wavelength vertical doublet.] 
the 


The present invention overcomes 


foregoing difficulties and provides a trans- 
mitting antenna system which gives rela- 
tively low angle radiation without using 
structures of great height. More especially, 
the antenna of the invention comprises a 
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plurality of horizontal wave antennas which 
are disposed radially with respect to a cen- 
tral point, and which have a length at least 
as long as half the length of the communi- 
cation wave. These antennas are at a rela- 
tively short distance above the earth and 
are designed each to produce maximum 
radiation in one direction, that is, in the 
direction away from the feeding point. Such 
wave antennas radiate vertically polarized 
waves, and maximum radiation occurs at 
relatively low angles with respect to the 
earth. 
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LEATHER 
BILLFOLD 
without 


For the nominal amount of 35c we will send you 

the following values: 

1. One duo-tone imperishably etched Bronze Name 
Plate, size 3x11 inches with your Social Security 
number and name permanently stamped upon it. 

2. One Genuine Leather Billfold, size 814x3 inches 
in natural brown color, with four compartments, 
as per illustration above. 

This Pocketbook is our free present to you. Abso- 

lutely no strings of any kind. We make you this gift 

because we expect you to do us a favor by showing 
your name plate to your friends, to interest them in 
ordering one for themselves. That’s all. Help us and 
you will profit yourself. 

ACT NOW! Mail the coupon below and enclose 35¢ in 

* coins. The bronze name plate and the Leather 

Billfold will be forwarded to you at once, 
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i PREMIUM DISTRIBUTING SERVICE E 
g Wrigley Bldg., Chicago, Dept. RT-141 a 
Enclosed find 35c for which mail to the address 1 
i below, my Social Security Bronze Plate and the 
— Genuine Leather Billfold without extra cost, as per a 
| your offer, i 
—l My Social Security Number is .....-e.+-e+ee5 nenatetats i 
| | 
i NAME os ccc ee emcee scree svuvesese mia ecelesesece cas | 
I ADDRESS ..... Rec eee Pe asceeiets ese i 
| i 
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FLIGHT 


THE PICTORIAL 
FLYING REVIEW 


Brings youall the phases 
of world aviation and 
aeronautics in a non- 
technical yet educational 
manner—exciting articles 
which catch your breath, 
yet give you the funda- 
mentals of flying and 
ALL related subjects. 
FLIGHT keeps you 
abreast of all the major 
developments as fast 
as they appear any- 
where. 


Now, when planes 
and flying are of vital 
importance to all, you 
just can’t do without 
this highly absorbing 
yet instructive pub- 
lication. You must be 
‘tin the know.”’ 


Attractive c 
three-color 

cover, Be a 
merous __ il- 
lustrations. SOPy, 


Subscription price 
$1.50 a year, Canada 
and foreign $2.00. 


Partial Contents of the Febru- 
ary Issue: Inside a Bomber on 
the Attack. Aerial Troop Trail- 
ers. Air Battle ‘‘Sky Writing.” 
Dive, Altitude and _— Attack 
Bombing. Anti-Aireraft _ De- 
se. Searchlights—the Curse 
of the Night Bomber. How 
R.A.F. Fighting Planes Attack 
German Bombers. England’s 
Air Raid Precautions. How 
German Bombers Dive Through 
Smoke Rings. Barrage Balloons, 


FLIGHT MAGAZINE 
20-T Vesey St., New York, N.Y. 


patented and unpatented, since 1924. Write us, 
if you have a practical, useful idea for sale. 


CHARTERED INSTITUTE 
of AMERICAN INVENTORS 


Dept. 109 Barrister Building, Washington, D.C. 
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| We have been successfully selling inventions, | 


New Radio Apparatus 


New Apparatus of Interest to All 


Pocket Radio 


® THE accompanying picture shows the new 
G.E. battery-operated portable radio receiver, 
which is complete in every detail- with a self- 


contained loop aerial built in the hinged lid. When 
the switch controlling the set is pushed to the on 
position, the lid automatically opens up. This set 
uses a four-tube superheterodyne circuit, using the 
newest type miniature tubes, which give a minimum 
battery drain. The back cover of the cabinet opens 
up on a hinge, so that all the batteries can be 


replaced in a jiffy. Made by General Electric Co, 


The tuning knob is very cleverly designed and 
gives a vernier tuning effect. When through using 
the set, the lid is closed and the switch pushed to 
the off position, thus opening the battery circuit. 
A second knob controls the volume. In an actual 
test this set gave very good quality on the broad- 
cast stations and showed particularly fine pickup. 
Tt was tried in a steel frame building as well as in 
many other locations, and gave a very satisfactory 
all-around performance. It is designed to operate 
on the broadcast band from 540 to 1600 kilocycles. 


18-Tube, 5-Band Chassis 
@® HERE is a new Midwest 18-tube 5-band radio 
chassis. The new chassis represents a real con- 
tribution to the field of radio because its advanced 


and ingenious circuit design incorporates many 
new features and advantages such as 25 watts 
power output, organ fonic filter, dual speakers, 


re 


6 
fidel-a-stat (tone adjustor), adjustable loop anten- 
na, stat-omit (static reducer), microphone provi- 
sion, etc. 

The organ fonic feature is said to mark an 
important advancement, because multiple resonant 
acousti-chambers deliver the round rich tones of all 
the instruments being reproduced. Organ type 
pipes of proper size and shape directly connected 
to the rear of the speaker absorb peaks and pro- 
duce clear concert realism, according to its sponsors. 

Of particular interest to those interested in 
securing foreign distant reception is the fact that 
this new 18-tube set offers 25 watts power output. 
This unusual amount of power offers plenty of 
reserve to faithfully reproduce crescendos and loud 
passages in music even when played at home 
Jevels. It is this reserve power which aids in 
bringing in far distant overseas stations with the 
clarity of locals. 


Volume Expander 
LLOYD SAMPSON* 
® WITH the phonograph record sales during 1939 
well over the 36,000,000 mark, it is reasonable 
to expect that improved methods of reproduction be 
devised, that will guarantee the greatest possible 
satisfaction in listening pleasure. The New Bogen 
volume expander is a decisive step in this direction 
as it has been expressly designed to recreate in 
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the playing of the record the original composition 
in its full dynamic range. 

At the time of recording, it was necessary to 
compress to some extent this dynamic. range due 
to physical limitations. This new expander or 
“expressionator’” actually expands or 
these compressed passages to a point where they 
incorporate the actual proportions that were in 
evidence at the original rendition. Previous types 
of expanders offered many difficulties in their opera- 
tion. Their function was not swift enough to com- 
pensate for the swiftly changing tempos of some 
compositions, resulting in the necessity for “a 
timing control, and when this was not properly 
operated, there was a noticeable time lag in the 
expansion or in some cases a “chopping effect 
took place that was apparent. The David Bogen 
Co. new Model VE2 expander demonstrated that it 
could operate perfectly, regardless of changes in 
tempo, and functioned equally well on symphonic 
and dance records. 


The Model VE2 is a single compact unit, includ- 
ing its own built-in power supply and a special 
attenuator network on its input, to -compensate 
for the various output voltages of different pick- 
ups. The expander connects between the pickup 
and the phono input of any amplifier or radio 
receiver. It has only one control, which varies 
the amount of expansion desired: They are excellent 
for music appreciation classes in schools and music 
groups. For home use they may be readily con- 
nected to any radio or phono combination. 


Needle Scratch Minimized. Because the ex- 
pander does not affect the softer portions of the 
record and only increases the volume of loud 
passages, the needle scratch will be considerably 
reduced. 


Operation. The attenuator network of the ex- 
pander is connected through a_marked terminal 
board for pickup connection. The expander. has 
three tubes: a 6SA7 or control tube, one 6C8G 
used as an amplifier and rectifier, and one 5W4 
used for the D.C. power-supply. The signal from 
the pickup is fed simultaneously to the signal grid 
of the 6SA7, and also to the input grid of the 
6C8. From this signal grid, the impulses are 
amplified and then through the remaining half of 
the tube are rectified, providing a D.C, poten- 
tial that is directly proportional to the A.C. input 
from the pickup. This D.C. voltage is further 
affected by two time-delay networks that deter- 
mine its speed of acceleration and decay of the 
expansion. The D.C. voltage is then varied by 
the expansion control, which regulates the amount 
of D.C. potential impressed up on the control 
grid of the 6SA7, which in turn varies the am- 
plification factor of the tube, or the degree of 
amplification of the signal previously impressed 
on the signal grid of this tube. This resulting 
signal strength is coupled from the plate of the 
6SA7 through a capacitor to the phono input of 
any amplifier or radio receiver. 


*Harvey Radio Co. 


New Code Practice Equipment 
® BUD RADIO, INC., is now offering a complete 

new line of Code Practice Oscillators and 
accessories containing many new, convenient and 
desirable features. These new items are designed 
to facilitate both individual and class-room code 
practice, and are especially timely in view of the 
emphasis our National Defense Program is placing 
upon the necessity of haying available a large 
number of trained radio operators. 


An Earphone Model Code Practice Oscillator 
(CPO-122) capable of handling up to twenty pairs 
of earphones or up to five small magnetic speakers 
is offered. It has a variable volume control and a 
variable pitch control, so that both the volume and 
tone may be adjusted to suit individual needs. This 
oscillator is housed in a sturdy streamlined metal 
case, finished in grey crackle enamel. A neat red 
name plate is provided to identify. the various 
controls. 


Model CPO-124 (above) is like CPO-122 but 
it is provided with a built-in loud-speaker. Pro- 
vision is also made to operate up to twenty pairs 
of earphones or up to five small magnetic speakers, 
Both the tone and volume are variable. 

CPS-123 is a three-inch magnetic speaker housed 

in a grey crackle enamel case. This speaker is 
intended for use with the CPO-122 and the 
CPO-124. 
_ CPO-127 is a Key and Phones Outlet Box and 
is designed to provide a convenient means_ for 
terminating key and phones connections in a class- 
room or group practice. Two appropriately marked 
jacks are housed in a bakelite box which can be 
fastened to the bench at each student’s position. 
Tose outlet box is then wired to the master oscil- 
ator. 


amplifies ° 


New National NC-200 Receiver 


® THE new NC-200 National communications 

receiver has a range of 490 to 30,000 kilocycles 
with six general coverage ranges; four amateur 
ranges with uniform bandspread are provided, and 
all ranges have definite accurate calibration. Posi- 
tive signal-dial control is provided. The chassis is 
very substantial and the parts are carefully de- 
signed so as to be “temperature-compensated” and 
thus avoid oscillator drift, etc. Other features are 
automatic voltage specialization, series-valve-noise- 
limiter, a new flexible crystal filter, loudspeaker 
supplied in matched cabinet, etc. 

The sensitivity of the NC-200 is particularly 
high, an input signal of only 1 microvolt providing 
1 watt of audio output. New R.F. coupling circuits 
have made possible the maintenance of full sen- 
sitivity up to the highest frequencies covered by 
the receiver. 

A striking proof of the efficient R.F. circuit 
design is the signal-to-image ratio at 10 meters. 
This ratio is better than 30 db., a figure higher 
than that found in many: receivers employing two- 
stage preselectors. 


Another outstanding feature of. the new NC-200 
is the stability of the high) frequency circuits. A 
new high frequency oscillator design eliminates the 
exasperating detuning effect’ of the R.F. gain con- 
trol and the even? more ‘undesirable motorboating 
or fluttering which occurs in: most,receivers when 
tuning in strong high frequency signals. Perhaps 
the best way to prove the exceptional performance 
of the new circuit is in the 10-meter band where 
a line voltage shift from 90 to 125 volts produces 
less than 1000 cycles change in tuning. This is a 
variation of less than .003 per cent! 


Frequency drift has been reduced to a minimum 
through the use of temperature _ compensating 
condensers, not only in the high frequency oscillator 
circuits, but in the R.F. and first detector circuits 
as well. In connection with the high frequency 
circuit design, it should be. noted that the-6K8 
first detector tube is separately excited by the high 
frequency oscillator circuits, which utilize an indi- 
vidual 6J5 and are not, therefore, a part ‘of the 
conventional 6K8 converter circuit. z 

A self-balancing phase inversion circuit is used 
to couple the detector-limiter to the output tubes. 

Other important features include an AVC sys- 
tem that holds audio output constant to within 2 
db. when the signal input varies between the limits 
of 10 and 100,000 microvolts; a push-pull audio 
output stage employing beam power tubes and 
delivering 8 watts of undistorted audio power to a 
10-inch permanent-magnet dynamic speaker, and a 
calibrated signal strength meter which provides an 
accurate reading on any signal from below 1 micro- 
volt to 10,000 microvyolts. 


New All-Around Oscillograph for 


F.M., A.M., and Television 
2 © THIS  up-to-the- 
minute Hickok 


Oscillograph for com- 
plete visual analysis 
is designed for fre- 
quency modulated, 
amplitude modulated 
and television servic- 
ing. It offers single 
or consecutive stage 
by stage trouble 
shooting from anten- 
na post to speaker, It 
has _ self - contained 
Wide Band F.M. 
Oscillator for F.M. 
and Television Re- 
ceivers and Narrow 
Band F.M. Oscilla- 


; tor for Amplitude 
Modulated Receivers. Also, Demodulator, Video 
Amplifiers, Signal Tracer, and Visual A.C. 


Vacuum Tube Voltmeter 0.2 to 1000 volts. 

The wide band frequency modulated oscillator 
can be modulated from external sources such as 
phonograph pickup, microphone or audio fre- 
quency oscillator to provide a “‘frequency modu- 
lated” transmitter for your own laboratory checks. 
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New James Millen Products 
@® ONE of the accompanying illustrations shows 

a new flexible coupling link developed by the 
James Millen Mfg. Co.; it is particularly useful 
in building Ham transmitters. This apparatus pro- 
vided a swinging link and also a pin socket for 
plug-in inductance. The insulation used is of the 
new high frequency low-loss type. Suitable forms 
or mounting strips with corresponding arrange- 
ment of pins, are provided by the manufacturer 
for supporting air insulated coils. 

The other picture shows two new designs of 


Steatite bushings of great value to the radio ama- 
teur. These insulators of the bowl type are used 
to bring in the high voltage connection from the 
antenna to the transmitter. A novel feature of the 
insulator rod is the screw-driver head provided at 
each end, to permit holding it while tightening 
the nuts. 


Transmitter Kits 

@® SIX new transmitter kits, engineered and de- 

signed in the Thordarson laboratories and char- 
acterized by modern simplified construction, and 
efficient operation are now available. Kits consist 
of a 20 Watt CW Beginners Transmitter, 35 
Watt Phone or CW unit, 12 Watt Universal for 
portable and emergency service, 55 Watt Phone-80 
Watt CW unit, 12 Watt Mobile Transmitter for 
operation on 5 and 10 meter bands, and a 50 Watt 
5 and 10 Meter Phone Transmitter. 

Free bulletin SD-464, completely illustrates and 
describes these fine units. 
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‘5 PRONG SPECIAL 
MINIATURE BASE 


VIEW WITH TYPE N& 
ON NEAR SIDE 


BOTTOM VIEW OF BASE 
(7-PRONG SMALL SHELL OCTAL BASE ) 


Socket wiring diagrams for the new miniature 
pentode amplifier tubes. 


Note the extremely small size of the new Raytheon 
pentode amplifiers. 


New Miniature Pentode Voltage 
Amplifiers 


@ THE new Raytheon CK-505 and CK-505X 

tubes are miniature pentode-type amplifier tubes 
designed for use as voltage amplifiers in applica- 
tions where extremely small size and low battery 
drain are the primary tube requirements, such as 
in hearing aids, etc. 


The CK-505 is equipped with a special miniature 
base. The CK-505X has tinned copper leads for 
direct soldering and is supplied with a removable 
standard octal base to facilitate retesting. 


A pair of these tubes in a resistance coupled 
amplifier using their suggested circuit values has 
a voltage gain of about 225 at 30 volts of B 
battery. The total B drain for both tubes is 54 
microamperes and the total A drain for the two 
tubes in series is 30 milliamperes at 1.25 volts. 


TYPICAL AMPLIFIER 
Impedance 


Filament Voltage* 0.625 d-c 
Filament Current 0.030 
Plate Voltage 30 

Screen Voltage 30 

Grid Biast 0 

Plate Resistance (Approx.) 1.1 
Transconductance 140 

Plate Current 0.17 
Screen Current 0.07 


Voltage Amplification 


*The filaments of two tubes may be operated in 
larger cells are used or if other factors cause the 


In addition to hearing aid application these 
tubes may be used where extremely small size and 
low battery drain are the primary tube require- 
ments. 


Drrect [NTERELECTRODE CAPACITANCES 
(Approximate) 


Grid to Plate 0.25 ppt 
Input 2.5 ppt 
Output 3.5. pet 
RATINGS 

Max. Fil. Voltage (Dry Battery Supply) 

Volt. Must Never Exceed 0.78 volts 
Mean Filament Voltage 0.625 volts 
Maximum Plate Voltage 45 volts 
Maximum Screen Voltage 45 volts 
OPERATION—CLASS A 
Coupled Resistance Coupled 

0.625 d-c 0.625 d-c volts 
0.030 0.030 amp 
45 30£ volts 
45 30¢ yolts 
—1.25 0 volts 
2.0 - megohms 
150 = umbhos 
0.2 .020 ma 
0.08 .007 ma 
15 a 


series directly from a single small flashlight cell. If 
mean battery voltage to exceed 1:25 volts computed 


over the normal battery life, a series filament resistor should be used to reduce the mean filament 


voltage to 1.25 volts for the two tubes in series. 


+Grid Circuit returned to negative filament. The d-c resistance in the grid circuit should not be 


less than 5 megohms. 


tSupply Voltage. Plate Resistor: 1 megohm. Screen Resistor: 2 


Coupling Condenser: 0.01 pf. 


megohms by-passed with 0.01 pf. 


Preferred Tubes Reduced france to 31 


® THE RCA Preferred Type Tube Program 
passes its first anniversary this month with the 
announcement that the number of receiving tube 
types it covers has been reduced from 36 to 31, 
and that two other types have been replaced to 
coincide with today’s receiver design trends. 

L. W. Teegarden, Manager of the RCA Tube 
and Equipment Division, made the announcement 
after pointing to the program’s first year of ful- 
filled promises of greater economy and higher 
quality, to its reception by a total of 19 radio set 
manufacturers, and to its direct benefit to tube 
jobbers and servicemen. 

Three types, 1G4G, 1G6G and 6N7G, have been 
eliminated from the preference list as the result 
of a swing away from type ‘“‘B” audio systems 
by design engineers throughout the radio industry. 
Type 2A3 is becoming less and less popular with 
engineers, too, so that it has been dropped. The 
fifth deletion was accomplished by the program 
itself. It was found necessary to include both types 
6J5 and 6J5GT in the original list because of a 
price difference. Increased volume of orders for 
the 6J5 has made possible manufacturing economies 
to bring its cost into competition with the 6J5GT, 
which has been deleted from the list. 

Two changes of types on the list were caused 
by a growing tendency in the A.C.-D.C. set field 
for seven and eight tube receivers. The tube com- 
plement for such a receiver, if drawn from 150 
milliampere tubes on the preference list, adds up 
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to a greater heater voltage than the normal line 
voltage. So 6.3 volt 300 milliampere tubes must 
be substituted, although there have been no power 
output and rectifier types on the preference list 
useful for this purpose. Thus it is that types 
25L6GT and 25Z6GT have been substituted on 
the list for types 12SJ7 and 12C8. 

“Some order has come out of the chaos in the 
tube industry in the past year,’ Mr. Teegarden 
declared. “Nearly a score of radio manufacturers 
have supported the RCA Preferred Type program 
by designing their receivers around the preferred 
type tubes. Results have been important in low- 


ered costs all along the line, and in better and 
more uniform tubes.”’ 

Mr. Teegarden said that currently nearly three 
quarters of all receiving tubes produced by RCA 
are concentrated in the preference list. Tube 
parts are now. produced by mass _ production 
methods never before possible, and such parts as 
bases, shells, heaters, and cathodes have been 
standardized to effect further economies. In addi- 
tion, manufacturers endorsing the program have 
watched their own costs go down substantially as 
they were able to standardize on tube sockets and 
other component parts. 


RECEIVING TUBE TYPES 


Indt- 
Recti- cator 
Table at right shows the fiers Tube 
ey perersed ae 
ist recommende y . 
REA the ‘adopiioncor eg ce SMU AAGGs 
this preferred tube sched- 6X5-CT 
ule has permitted the 
speeding up of produc- 
tion and also the reduc- 
tion of basic costs, as  25Z6-GT 
compared to ‘‘unlimited"' 35Z5-GT 


schedules. 


PREFERENCE LIST 


Voltage Amplifiers Diode Power 
Con- zeith Detec- Ampli- 
verters Single Twin Diode(s) tor fiers 
1A7-GT 1N5-GT 1H5-GT 305-GT 
6SA7 6AB7 6SC7 6B8-G 6H6 6F6-G 
6J5 6SQ7 6K6-GT 
6SF5 6SR7 6V6-GT 

6SJ7 

6SK7 
LOSE LOS 2S C7 2507 25L6-GT 
35L6-GT 
50L6-GT 


571: 


Hi-Fi Speaker for Communications 
Radio 


e THE utility of RCA’s new Communication 

Receiver (Model AR-77) for amateur radio 
enthusiasts and ardent radio fans of every stripe, 
has been heightened by the development of a new 
“extended range’? loudspeaker designed especially 


for use with the receiver. 


iS 
ees 


New high-fidelity loudspeaker and cabinet, 
is ideal for use with ‘''communications'’ 
receivers, 


which 
type 


The new loudspeaker has an extended audio 
range with large power handling capabilities, giv- 
ing full expression to the performance of the 
AR-77. It is available in an attractive walnut 
cabinet which serves as a support for the receiver, 
and is styled for use in the living room or the 


short wave listener’s den. The same _ speaker 
mechanism is also available in a plain, gray- 


finished cabinet, for use in the amateur’s station. 

The loudspeaker has a frequency range of from 
60 to 5,000 cycles. Power handling capacity is 10 
watts, and voice coil impedance is 2.3 ohms at 
400 cycles. The speaker cabinet stands 32” high, 
24” wide and 14-1/3” deep. 

The AR-77 provides amateur, foreign and 
broadcast band reception: of unusual quality. It 
meets the exacting requirements for amateur and 
foreign reception with its high signal-to-noise ratio, 
unusual selectivity and fine stability. A higher 
fidelity audio system assures quality musical re- 
production, while a band-spread dial makes foreign 
tuning easy. 

Its performance as a standard broadcast  re- 
ceiver far surpasses the usual type ot broadcast 
receiver. A high-gain R.F. stage reduces image re- 
sponse and greatly increases the signal-to-noise 
ratio. Two I.F. stages insure ample gain and 
sensitivity while negative feedback applied to the 
audio system greatly reduces distortion and im- 
proves fidelity. 


New F-M Translator for Standard 
Receivers 


@® A NEW frequency-modulation “translator,” by 

the use of which the owner of a conventional 
amplitude-modulation radio receiver can enjoy the 
new F-M broadcast programs if they are available 
in his service area, has been developed by the 
radio and television department of the General 
Electric Co., and will be ready shortly. Used in 
conjunction with an A-M set, it brings in the 
high-fidelity and relatively static-free F-M pro- 
grams, thus protecting an owner’s investment in 
his present radio equipment. 

The translator, housed in a well-styled walnut 
cabinet standing 9 inches high. 15% inches wide, 
and about 8 inches deep, is provided with a 
shielded cable for connection to a conventional 
radio. Terminals are located at the rear of the 
cabinet for antenna and ground connections, A 
special dipole antenna is recommended for best 


New G-E frequency modulation ''translator'’ which 
permits the reception of FM programs on a con- 
ventional radio receiver of the AM type. 


SUP. 
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results, although in many locations. an ordinary 
antenna will operate satisfactorily. The translator 
has its own dial scale, with a tuning range of 
42 to 50 megacycles, and six tuning keys con- 
veniently located below the illuminated dial. In 
practice, the translator would be placed in opera- 
tion by pressing the F-M key on the “parent” 
radio, or by otherwise tuning the latter set to a 
point where there is no station interference, as is 
done with an ordinary record player attachment. 
Once in operation, the translator keys and manual 
tuning control are used for station selection in 
the F-M field. The manual tuning control has a 
friction drive which is automatically disengaged 
when one of the station keys is pressed down. The 
translator may be attached directly to a public 
address system, if desired, so that F-M programs 
can be fed directly into an external amplifier and 
loudspeaker. In ordinary operation, the speaker 
equipment of the A-M receiver is utilized. 


A plug-in connector on the back of the trans- 
lator chassis permits easy attachment of a tele- 
vision picture receiver. A wired-type of record 
player may also be used in conjunction with the 
translator. These two features are provided so 
that either of the other two uses to which an 
ordinary modern radio is put—television sound or 
record playing—can be carried on just as always, 
despite the fact that the F-M translator is con- 
nected permanently into the parent set. A manual 
control to facilitate such operation is supplied on 
the face of the small cabinet. 

The new translator (model JFM-90) has a 
power consumption of approximately 55 watts, 
and a tube complement consisting of first and 
second converter, oscillator, two I.F. amplifiers, 
two cascade limiters, detector, and rectifier. 


Knight Tube Tester Modernizer 
Kit 
@® OLD tube testers can 
now be easily mod- 
ernized to test new 
tubes. Allied Radio Cor- 
poration, Chicago, has 
just placed on the mar- 
ket a new Knight Tube 
Tester Modernizer Kit, 
B11680. This kit permits 
testing the new high 
voltage filament tubes with the older type tube test- 
ers. It provides the following filament voltages: 
25-30-35-50-70-85 and 117 volts. These voltages are 
selected by means of an Amphenol rotary tap switch 
which can be conveniently mounted on the panel 
or in a spare socket hole of the tube tester. In- 
stallation is very simple, there being only two 
wires connecting the kit with the tube checker. 
Transformer size is 3147x174" x 134”. It may be 
mounted under the panel of the tube checker or in 
the tool compartment, Full instructions are sup- 
plied with the kit. 


Multi-Unit Chassis Simplifies 
Television Set 


@ BY breaking down the intricate details of tele- 

vision reception into several units which go to 
make up the complete receiver, the assembly, test- 
ing and servicing are greatly simplified, according 
to Dr. Thomas T. Goldsmith, Jr., director of re- 
search for the Allen B. Du Mont Laboratories, 
Tric. 


In the latest Model 195 Du Mont television 
receiver utilizing the giant 20-inch teletron, points 
out Dr. Goldsmith, there is a five-unit chassis 
construction. The first unit is the power unit, 
consisting of a 300-volt Supply operating the re- 
ceiving tubes in both sound and video channels; 
a full-wave rectifier providing 1500 volts at low 
current for operating the final amplifiers for the 
sweep deflection; a half-wave rectifier supplying 
4000 volts negative from ground, operating the 
electron gun; and a half-wave rectifier supplying 
4000 volts positive from ground to operate the 
intensifier ring. 


The second unit is the R.F. tuner, a_ small 
assembly with local oscillator.and mixer tube, to- 
gether with their associated R.F. resonant cir- 
cuit. Provision is made for five channels at pres- 
ent, but the structure is such as to permit different 
or additional channels without obsoleting the re- 
maining assembly. ; 


The third unit is the picture intermediate-fre- 
quency assembly with four stages of LF. amplifi- 
cation and a detector, designed for I.F. operation 
from 8.75 to 12.75 mc., with an overall band pass 
of 4 me. 


The fourth unit is the sound I.F. and A.F. 
chassis, containing two stages of I.F. amplification 
at 8.25 mc. Phonographic attachment facilities are 
provided. 

The fifth unit is the cathode-ray control as- 
sembly, containing the final stages of the video 
amplifier, the coupling circuits and the D.C. re- 
insertion circuit to the grid of the cathode-ray 
tube. It also contains the synchronizing separator 
tubes which pick off the peaks of the video signals 
and, thease suitable frequency discriminating 
networks, apply them to sweep oscillator tubes. 


Double Toned 1.F. Transformers 


@ AFTER considerable research, the Radex 

Engineering Department has developed three 
new. double-tuned I.F. transformers which will 
duplicate electrically any I.F. transformers used 
in the majority of receivers. Provision has been 
made to bring the grid lead out from either the 
bottom or top of the shield can of the transformer. 
This new design also offers another good feature 
in that mounting is possible either above or below 
the chassis. 


This new design will enable the serviceman to 
replace I.F. transformers of practically every 
description with a much lower inyestment. Only 
three different I.F, transformers are needed to 
cover practically any I.F. frequency and may be 
used as either input, interstage, or output trans- 
former. The frequency ranges are as follows: 
150-200 ke.; 240-300 ke.; 430-500 ke. Manufac- 
tured by the Radex Corp. 


New Stancor Super Pack 


® THE Model 132 

Super-Auto 
Demonstration 
Pack is now of- 
fered by the Stand- 
ard Transformer 
Corporation, Chi- 
cago. 

It is a well fil- 
tered unit, deliver- 
ing 12.5 amperes 
at 3 to 6 volts with a minimum of ripple. Tt will 
operate the largest auto radio set all day for but 
a few cents. It is also very useful to the service- 
men to test auto radios. The industrial and spe- 
cial users, too, will have many uses for this unit. 


It has many applications in the plating field 
when small lots are being required. 


The Super Pack is housed in a modern, stream- 
lined case. The meter indicates the correct voltage 
on the output. A tapped switch on the primary 
of the transformer gives variations to the output 
voltage. This feature is useful, particularly in 
testing auto radios or in plating where different 
voltages are required. A fuse in the primary cir- 
cuit protects it against any shorts in the trans- 
former. An overload relay in the output protects 
the rae and other components against injurious 
load. 


New Table-type Radiocorder 


@® CAREFUL engineering has made it possible 

for Lafayette to produce in its JS-176 Model 
a table unit which combines the functions of 
radio, phonograph, recorder and _ public-address 
system. Here-is a partial list of features: 9-tube, 
3-band superheterodyne receiver; tangent-arm crys- 
tal phono pick-up; separate crystal recorder head 
and arm; constant-speed, heavy-duty motor and 
10-inch turntable; built-in, adjustable loop an- 
tenna; crystal microphone and 1-stage preampli- 
fier; recording level indicator, etc. 


The radio portion covers the complete broadcast 
range to 1680 kc. and short-wave ranges of 2.25 
to 7.0 and 7.5 to 24 megacycles and includes an 
8-inch dynamic speaker, tuning “‘eye,’’ push-pull 
6K6GT output tubes, automatic bass compensation, 


manual tone control, and other features. The re- 
corder provides for blanks up to 10 inches, records 
from microphone or “off the air,” and proper re- 
cording volume is indicated by a neon dual-glow 
lamp. Because an extra preamplifier tube is em- 
ployed in the microphone circuit it is not necessary 
to raise the voice in making speech recordings. 
Records, both commercial and home-made, up to 
the 12-inch size, are accommodated for playback, 
the tangent-arm crystal pick-up insuring good re- 
production quality and reduced record wear. 


This Table Combination is housed in a walnut 
cabinet 21% inches wide, 1334 inches high and 
1434 inches deep. 
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New National TMK Condenser 


@ THE accompanying illustration shows the new 

National TMK condenser with swivel coil. This 
condenser is available in all the standard sizes in 
capacities ranging from 35 mmf. up to 250 mmf, 


Some of its features are—extra compact construc- 
tion, panel or stand-off mounting, swivel coil 
mount (coil mounts at top or rear), makes use of 
AR-16 coils or XR-16 forms, low-loss construction 
‘and aluminum plates. 


Novel Soldering Iron 
@® THE “Instansolder”’ principle employs a small 

‘farce’ of low voltage and comparatively high cur- 
rent, instead of the resistance wire heating element 
used in ordinary irons. A carbon electrode, sup- 
ported on the movable center rod, contacts the 
upper end of the copper soldering tip directly, and 
produces soldering temperatures almost instantly, 
Both the ‘off and on’”’ condition and control of 
temperature are provided by the side switch, en- 
abling difficult soldering to be accomplished. 

A bright, clean soldering tip is a most important 
requirement for good soldering. Since no current 
is used and no heat is developed until the switch 
is depressed, and since the iron heats up in a 
matter of seconds, the tip does not have time to 
“burn.” “Half and half’ radio wire solder is 
melted in 17 seconds from cold state of the iron 
—in less time after the iron has been used recently. 


There is almost never any need to file the tip 
of this iron. 

The wear is taken by the carbon electrode, which 
will give many months of Service. A new electrode 
can be inserted without tools in half a minute. 
As current is used only when actually soldcring, 
power cost is far less than with ordinary irons. 

The “iron” itself has a bakelite shell, with 
isolantite insulator supporting the soldering tip. 
Diameter only 5 inch. Soldering ability about 
equal to 75 watt electric iron. The special power 
transformer is built for this one use.—Made by the 
Cole Radio “Works: 
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Acoustic ““Tone Guard” Improves 


Reproduction 
@ A RADICAL new treatment of the acoustical 
problem presented by record surface and me- 
chanical noises present in all phonographs, has 
been developed by RCA engineers at Camden, and 
incorporated in the new Victrola home entertain- 
ment instruments. 

Astonishingly simple in its operation, the new 
method has been christened ‘“‘Tone Guard’? because 
of its remarkable effectiveness in guarding the 
purity of tone reproduced from records. 

The “Tone Guard’ is a simple system. of 
grooved wells around the inside edge of the phono- 
graph compartment directly beneath the lid. It 
does not attempt to block out extraneous sounds, 
but to capture them. It is actually a tuned acous- 
tical filter. 

Two grooved wells, one considerably larger than 
the other, capture sound in the audio frequency 
range where objectionable mechanical noises exist. 
When the lid is closed these objectionable sounds 
enter the space between the cabinet lid and the 
grooves. A large percentage of them fall into the 
first groove, where their energy is spent. The 
balance push forward into the larger groove and 
are likewise destroyed. Each of the grooves is 
scientifically designed to destroy objectionable 
sound frequencies. 

The “Tone Guard,” together with automatic tone 
compensation, makes it possible for the first time 
to reproduce records faithfully at low volume, free 
from objectionable noises or distortion of the orig- 
inal tone. 

Another essential part of the “Tone Guard” 
system is a special soundproof cover which is 
built in beneath the whole turntable motor and 
automatic record playing assembly. Thus all me- 
chanical sounds are completely sealed in the record 
playing compartment. 


New RCA Tube 


5W4-GT 
FULL-WAVE HIGH-VACUUM RECTIFIER 
For use in ‘A.C. Receivers having relatively low 
current requirements. 
(Tentative Data) 


Filament Voltage (A.C.) 5.0 Volts 
Filament Current 1.5 Amperes 
Maximum Overall Length 334" 
Maximum Seated Height 2-13/16” 
Maximum diameter 1-5/16” 
Bulb T-9 

Base Intermediate Shell Octal 5-Pin 
Mounting Position Vertical* 


Full-Wave Rectifier 
Peak Inverse Voltage 1400 masz. Volts 
Peak Plate Current per 
Plate 300 max. Milliamperes 
With Condenser-Input Filter: 

A-C Plate Voltage per 
Plate (RMS) 

Total Effective Plate- 
Supply Impedance per 
Platet 

D-C Output Current 

With Choke-Input Filter: 

A-C Plate Voltage per 

Plate (RMS) 


350 max. Volts 


25 min. Ohms 
100 max. Milliamperes 


500 maz. Volts 
Input-Choke Inductance 6 min. Henries 
D-C Output Current 100 max. Milliamperes 

* Horizontal operation permitted if pins 2 and 8 
are in a horizontal plane. 

+ When a filter-input condenser larger than 40 uf 
is used, it may be necessary to use more plate- 
supply impedance than the minimum value shown 
to limit the peak current to the rated value, 


PIN CONNECTIONS 
Pin 1—No Connection Pin 4—Plate #2 
Pin 2—Filament Pin 6—Plate #1 
Pin 8—Filament 
(Pin numbers are according to RMA system) 


“Rolindex’ Chart for Tube 


Tester 


@ THE incorporation of a roll-type tube chart as 

a built-in feature of some of the newest tube 
testers greatly increases their businesslike appear- 
ance, in addition to speeding up tube testing and 
avoiding the use of separate charts, often soiled 
and torn from constant handling. 


These same advantages can be provided for many 
older tube testers through the introduction by Radio 
City Products Co. of their new ‘“‘Rolindex’’ tube 
chart which, mounted in its own neat hardwood 
case, can be easily attached to existing tube-testing 
equipment. 


The ‘Rolindex,’”? with case measurements of 
11” x 334" x 3”, consists of a highly developed 
mechanical movement driving the roller chart and 
actuated by a knurled disc projecting edgewise 
through the front panel. Set into this panel is a 
window of transparent plastic with a hairline en- 
graved across its center to make it easy for the 
eye to follow across the columns of test-control 
settings. 

The chart roll is easily replaced by up-to-date 
charts. which will be available from R.C.P. as 
new tube types require. Suitable charts are now 
available for, a number of the older R.C:P. tube 
testers and for more recent models which do not 
incorporate the roll chart as a built-in feature. 


“Commuter” Camera-Type Radio 


® THE Crosley Corporation announces the ‘‘Com- 

muter,” a new camera-type portable radio. It 
comes in a stylish aluminum case, patterned after 
the design of a jewel case. It is equipped with a 
handy gray leather carrying handle. Streamlined, 
the case has a polished trim, hinged snap cover, 
which when raised turns the set on and places the 
loop in operating position. The set weighs only 
three pounds and five ounces, complete with bat- 
teries. Dimensions are 8 in. wide, 4% in. deep 
and 27% in. high. 


The receiver uses a small standard 1.5 volt “‘A”’ 
battery, with an average life of 4 hours, which 
can be purchased at any drug, hardware or 5-and- 
10 store, and a new 67.5-volt “B” battery which 
has an average life of 40 hours. 


The set covers the American broadcast range 


from 550 to 1600 kilocycles (187 to 550 meters). 


radio set—very 
self-contained batteries 
antenna. 


Another 
complete, 


personal 
with 


compact and 


and loop 


NEW RADIO CATALOGS 


Test Equipment Added to RCA 
Parts Catalog 


@® THE most complete showing of test equipment 
yet compiled is presented in the 1941 edition of 
the RCA Radio and Television Test Equipment 
Catalog (No. 105). Several outstanding new radio 
and television test equipments, and phonograph 
modernization assemblies, are included. 


The catalog of 28 pages—printed in two colors— 
opens with a presentation of the popular Dynamic 
Demonstrator, which dramatizes radio circuit 
theory and action to show how complicated circuits 
operate. It concludes with another new feature—a 
listing of transmitting and special purpose tubes. 
The new test equipment items include the Junior 
VoltOhmyst,'* low-cost electronic voltmeter-ohm- 
meter; a De Luxe Tube Tester and _ Pre-heater; 
the newly-styled 3-inch Cathode-Ray Oscillograph, 
No. 155; and the A-C Test Oscillator, No. 167. 


Another new feature is the inclusion of a com- 
plete series of transmitting-tube sockets, coinciding 
with the announcement of substantially lower prices 
on six popular types. 

Most notable addition to the pages devoted to 
parts and accessories is a home recorder and auto- 
matic record player unit designed for phonograph 
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modernization. In addition, the popular replace- 
ment parts guide, included in the 1940 catalog, 
has been brought up to date. 

The catalog also shows microphones, radio, FM, 
and television antennas, radio and television parts 
and accessories, and devotes a full page to the 
new AR-77 Communication Receiver, designed for 
amateur and general communication services. 


New Resistor Catalog 

® A NEW Koolohm wire-wound resistor catalog 

specifically designed for industrial users and 
illustrating many of the unique economies and 
design opportunities made possible by this exclu- 
sive resistor type has just been issued and may 
be obtained from the manufacturer, Sprague 
Products Company. 


Due to the fact that every bit of their wire is 
insulated before winding with a special moisture- 
resistant and heat-resistant (1,000° C.) material, 
Koolohm resistors are distinctly different in design 
and construction and smaller in size. Layer wind- 
ings are used for greater resistance in less space, 
heat dissipation is more rapid than that of any 
other resistor of equal size and rating and larger 
wire sizes provide an extra factor of safety. More- 
over, these resistors lend themselves to simplified 
mounting, while providing still further economy 


in the fact that there is no cement or vitreous 


coating to chip, peel or crack. 


New Sprague Condenser Catalog 
® NEW apparatus include the Type LM con- 

densers with universal lugs for either vertical 
or horizontal mounting; new Atom condenser kits; 
new high voltage dry electrolytics; new high volt- 
age fixed micas; various new Television condenser 
types; new interference locator; new de luxe Tel- 
Ohmike and various others. 


Stancor’s New Complete Catalog 
No. 140-B 


@ ONE of the newest catalogs received shows the 

Stancor’s entire line of transformers for the 
amateur, service man, and industrial user. Other 
apparatus covered in this catalog includes trans- 
mitter kits and a complete line of power packs. 
A numerical index is included and complete tech- 
nical as well as mechanical data is given on each 
unit. Copies of the catalog can be obtained with- 
out charge from the Standard Transformer Cor- 
poration, The various pieces of apparatus are 
illustrated and every wham and set-builder should 


have this catalog in his file. 
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Acme S. W. Radio Co. 


Aerovox Corporation 


Allied Engineering Institute 


Allied Radio Corp. 


American Radio Institute 
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What Do YOU Think? 


From Chief Engineer of WJBO 
Editor, . 

As a constant reader of “your fine magazine, 
Rapvio & TE LEvision, allow me to add my name 
and support to the great list of ““R. & T.”’ boosters. 
It is truly “‘Radio’s Complete Magazine.” Your 
articles by Mr. Ricardo Muniz on FM and Tele- 
vision are the tops. Mr. Herman Yellin does his 
part by keeping the amateur radio end up to par. 

Wirtrvur T, GoLson, 

Chief Engineer, 

Broadcast Station WJBO, 
Baton Rouge, La. 


(WIBO is a 1000 watt broadcast station, with 
unlimited time.—Editor) 


. ° 
Likes “Test Set’ R. & T. Described 
Editor, 

Just d short note letting you know I have put 
the Experimental Test Set together. It’s a honey! 

I had everything needed, but the neon tube. I 
borrowed it till I could-get into town to buy one. 
Am [I tickled to have the test set! I would like.to 
write to Terrence Genes, and thank him personally. 

Now, gentlemen, you have outdone yourselves. 
“R, & T.” for October is the most comprehensive 
number yet. This winter we on the west coast are 
planning much and “R. & T.”’ will be our authority. 
I have the honor of being head of a local radio 
club; a small group, junior high school age, but 
my boys are good workers. We meet in my garage. 

M. E. Van NattTan, 
Long Beach, 
Calif. 


. . 

R. & T. Diagrams Appreciated 
Editor, 

I think your-magazine is swell, because of the 
following reasons: 

My buddies and I of our Physics Radio Club 
at Lafayette High read and devour every bit that 
we can, because of its enjoyable and practical style. 

I and my friends are beginners, having acquired 
our interest: in radio, we are yet to really get 
started. I think there are many such fellows, who 
need some sort of publication which would devote 
some time and space in giving certain articles to 
aid us. 

Such articles may consist of radio fundamentals, 
formulas and elementary building “kinks.’’ These 
articles can also help those advanced because of 
their practical applications. 

I enjoy your ‘‘Radio Kinks” and save all issues 
for future reference. Your diagrams are well liked 
because they cover a wide range of subjects, and 
can be relied upon to supply accurate information, 

73 and keep up the good work! 

DANIEL EXKSTEIN, 
2337—85th St., 
Brooklyn, N. Y. 


A Good Suggestion 
Editor, 


While I’m at it here’s some ‘‘This and That.” 
Congratulations on your last issue. 

The earliest number of what is now Rapio & 
TeLeEvistion, I find in my files is the April-May 
Short Wave Craft—1931. 

Many years ago the radio technician or engineer 
did not hesitate to say ‘I don’t know.” Today he 
answers most any difficult question with the 
formula 

Decibels? £ Amplitude 


cgs X Kva = 100,000,000 
which very probably means about as much to him 
as to the poor bird that listens to it. 

And that was leading up to a kick in the pants 
for your construction article writers. 

We all know that the usual run of resistors and 
capacitors vary (yes very) widely from their 
marked ratings. We also know that unless we can 
reproduce conditions we can’t duplicate the original 
design. But there is a simple way in which we 
could. 

Every construction article should be considered 
incomplete unless it contains a complete table of 
current and voltages for each element of each 
tube. Then a builder could have something to aim 
at. 

As JT understand it you take a finished set into 
your laboratory and try it out. If it works satis- 
factorily and you have reports from other locations 
where the same set has been tried, you slap on 
your stamp of approval. Sure that set is good, 
but it’s a lot better than an even bet that your 
readers can’t duplicate it. 

And now what do you think? 

H. L. Kipwe tt, 
128 Barilla Pl, 
San Antonio, Tex. 

(Thank you very much for-wour letter and we 
think your suggestion of placing the veltages of 
the different terminals throughout the circuit in 
the diagrams a very good one, We will endeavor 
to follow up this point as soon as possible.— 
Editor) 

(Continued on page 576) 
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FREE 70 YOu | —/940-4/ Radio-Television Reference Annual 
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tion, ‘‘ham’’ transmitters and receivers, and a host of other data. 
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Operation and service. This 1940 edition ably sustains this reputation. Every radio man wants a copy 
of this valuable book. Just_as this book will be of unquestionable value to you, so, too, will every 
monthly issue of RADIO & TELEVISION. This magazine brings you big value every month. It keeps you 
intelligently informed about new developments in radio and television. You want the news, want it 
fully but concisely, want it first—that is why you should read RADIO & TELEVISION regularly. 


This very special offer is made for just one purpose—we want you as a regular subscriber. The Annual, 
whose contents appears at the right, is not sold, but a copy is FREE to you if you subscribe now. 
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Read the summary of contents 
in this FREE BOOK! 


THE 1940 RADIO-TELEVISION REFERENCE 
ANNUAL contains a collection of the best and 
most important articles. Covering as they do 
nearly every branch of radio, they form a handy 
reference works. In addition, many time and labor- 
saving kinks, circuits and wrinkles, tried and tested 
by practicing Servicemen, experimenters and radio 
fans have been included. This book cannot be 
bought anywhere at any price. Yet it is yours by 
merely subscribing. Use the convenient coupon 
below. 


BEGINNER’S SIMPLE INEXPENSIVE 
CONSTRUCTION ARTICLES 


Beginner’s Breadboard Special - a 1-Tube High-Gain All- 
Wavé Receiver—Wiring Pointers for Radio Beginners—A 
Watch Charm Size 1-Tube Set—Beginner’s Simple Volt- 
Milliammeter—Making a 1-Tube Broadcast Loop Receiver 
—A.C.-D.C. Power Supply for Battery Portables—A 1-Tube 
Short-Waver with Band Coil Switching. 


MORE ADVANCED SET CONSTRUCTION 


The ‘‘High-Seas 4’’ Broadeast Lamp Radio—How to Build 
a 6-Tube 1.4-Volt Short-Wave Superhet for the ‘‘Ham’’ 
or Short-Wave Fan—Build the ‘‘Lunch Box 5’’ Super Set - 
a Broadcast Battery Portable—How to Build a Plug- 
Together 8 Tube Broadcast Set—The ‘‘5-in-4'’ All-Wave 
Radio for A.C. Operation—An Easily-Built 3-Tube Midget 
Broadcast Superheterodyne Receiver. 


THE SERVICEMEN’S SECTION 

Bass Tone Control—Simplified Variable Selectivity—Prac- 
tical Servicing Pointers—Servicing Universal A.C.-D.C. Re- 
ceivers—Killing the ‘‘Intermittent’’ Bug—A Service Shop 
A.C,-to D.C. Power Supply—Sideline Money for Service- 
men—Adding A.V.C. to any Screen-Grid T.R.F. Receiver 
—Iron Particles in Speaker Air Gap. 


TEST INSTRUMENTS 


A Useful Neon Lamp Tester—An Inexpensive Output Meter 
—Making Milliammeter Multipliers—Home-Made Frequency 
Modulator—The Busy Servicemen’s V.T, Volt-Meter. 


PUBLIC ADDRESS AND AMPLIFIERS 


Build this Combination A.C.-D.C. Radio and Inter-Com- 
municator—Speaker Placement in P.A. Work—The Design 
and Construction of an Inexpensive All-Push-Pull 10-Watt 
Amplifier—Obscure Sources of Hum in High-Gain Ampli- 
tiers—How to Build a High-Fidelity 5-Watt Versatile 
Amplifier. 


“HAM” SECTION 


Ultra-High Frequency Antennas—The Beginner’s Low-Cost 


Xmitter—Modulator Meter—Phone Monitor—The Begin- 
ner’s ‘‘Ham"’ Receiver—2%% Meter Acorn Transceiver. 
TELEVISION 


How to Build a 441 Line T.R.F. Television Receiver—Use- 
ful Notes on Television Antennas. 


MISCELLANEOUS 


Simple Photo-Cell Relay Set Up—Making a Burglar 
Alarm—How to Build A.C.-D.C, Capacity Relay—How to 
Make a Modern Radio Treasure Locator. 


USEFUL KINKS, CIRCUITS AND WRINKLES 


Making a Flexible Coupler—Two-Timing Chime—A Simple 
Portable Aerial—An Improvised Non-Slip Screw-Driver. 
NOTE: The book contains numerous other useful Kinks, 
Circuits and Wrinkles, not listed here. 
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45 ARTICLES 


(approximately) 


170 ILLUSTRATIONS 
68 BIG PAGES 
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How To,Buid BIO 
ELECTRIC TREASURE FINDER 


BLUE PRINTS and INSTRUCTIONS 


For Building the Following Treasure 
Finders and Prospecting Outfits 


Folder No. 1. The “‘Radioflector Pilot’’—con- 
sists of a 2-tube transmitter and 3-tube 
receiver. Principle: radiated Wave from 
transmitter loop is reflected back to receiver 
loop. Emits visual] and aural signals. Tubes 
used: two 1A5G—two 1N5G—one 1H5G. 

Folder No. 2. The “Harmonic Frequency Lo- 
cator’—Transmitter radiates low frequency 
wave to receiver, tuned to one of Harmonics 
of transmitter. Using regenerative circuit. 
Emits aural signals, Tubes used: one 1G6G 
—one 1N5G. 

Folder No. 3. The ‘‘Beat-Note Indicator’”—Two 
oscillators so adjusted as to produce beat- 
note. Emits visual and aural signals. Tubes 
used: Three type ’30. 

Folder No. 4. The “Radio-Balance Surveyor” 
—a modulated transmitter and very sensi- 
tive loop receiver. Principle: Balanced 
loop. Emits visual and aural signals. By tri- 
angulation depth of objects in ground can 
be established. Tubes used: Seven type 30. 

Folder No. 5. The ‘‘Variable Inductance Moni- 
tor’—a single tube oscillator generating 
fixed modulated signals and receiver em- 
ploying two stages R.F. amplification. 
Works on the inductance principle. Emits 
aural signals. Tubes used: six type 30. 

Folder No. 6. The “Hughes Inductance-Bal- 
ance Explorer’—a single tube Hartley os- 
cillator transmitter and sensitive 3-tube re- 
ceiver. Principle: Wheatstone bridge. Em’‘ts 
aural signals. Tubes used: two type ’30— 
one type ’32—one type ’33. 

Folder No. 7. The ‘‘Radiodyne Prospector’— 
a completely shielded instrument. Principle: 
Balanced loop. Transmitter, receiver and 
batteries enclosed in steel box. Very large 
field of radiation and depth of penetration. 
Emits aural signals. Tubes used: two 1N5G 
—one 1G4G—one 1H5G—one 1Q5—one 1G4. 


With any one of the modern geophysical 
methods described in the Blue-Print patterns, 
Radio outfits and instruments can be con- 
structed to locate metal and ore deposits 
(prospecting) ; finding lost or buried treas- 
ures; metal war relics; sea and land mines 
and ‘duds’; mineral deposits; subterranean 
water veins; oil deposits (under certain cir- 
cumstances); buried gas and water pipes; 
tools or other metallic objects sunken in wa- 
ter, etc., etc. 


Each set of blueprints and instructions enclosed in 
heavy envelope (9!/2” x 122”). Blueprints 22” x 
34”: eight-page illustrated 8/2” x I1” fold- 50¢ 
er of instructlons and construction data ... 

Add 5c for postage 


The complete set of seven folders........ $3 00 


Shipping weight 2 Ibs. (add 25¢ for ship- . 
ping anywhere in U.S.A. 


TECHNIFAX 


RT- 
1917 S. STATE ST. 


CHICAGO, ILL. 
eerie | 
' TECHNIFAX 1917 so. stato, chicago, tL : 
1 Enclosed herewith $....--.- for which mail to & 
: address below: | 
l Treasure Finder No. 1, 2, 3, 4 5 6, 7. : 
: Complete set of seven folders. (J r] 
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Please 


Readers ; Letters 


A Voice from Australia! 
Editor, 

I have been reading your magazine since Jan., 
1938 (it was then Short Wave & Television) and 
think it is 100% F.B. 

My first S.W. set was the “Switch Coil Two,” 
described in the February 1938 issue of Short 
Wave & Television and I worked quite a lot of 
DX with this little set. I am now using the 6]7 
and 6C5 with a 6K7 and 6B7 in a superhet. 


There seems to be quite a lot of squabbling con- 
cerning Hams QLSing SWL’s over there. I am 
happy to say that I have not found any trouble in 
getting replies from any of you Hams or SWL’s 
over there, and I myself QSL 100% to any one 
who would like to drop a line. So what do you 
say, fellows? 


R. H. Rocue, 

15 Tuscolum St., 
Potts Point, Sydney, 
N.S.W., Australia. 


5 7 
Picture Contest for SWL’s 
Editor, 

T have been reading your “F.B.”? magazine since 
it was called Short Wave Craft and have no reason 
to kick yet! I would like to see a picture contest 
for SWL’s, similar to the one you are now con- 
ducting for Hams. Also how about some ‘*radio 
fiction,’ such as you used to publish. 


I OSL 100% with all Hams and SWL’s; so 
let’s have some mail coming my way. 
CHARLES Mourmouris, 
2121 So. Washington St., 
Denver, Colorado. 


“Radio Kinks” Started Him in 
Radio!! 
Editor, 


Last August while visiting a magazine stand, 
IT happened to glance at one of your Rapio & 
TELEVISION magazines. I had just begun radio 
several months ago. I was one of those fellows 
who had a hard time catching on to radio. I was 
looking for a magazine which had simple diagrams 
that I could read and understand. From the radio 
kink page I have built several gadgets like a code 
oscillator, a test socket and other things. I was 
surprised how much I used them. From simple 
diagrams like this I was surprised how fast) 
picked up the fundamentals and how to read large 
radio diagrams. 

Glancing at the last page in your magazine I 
noticed the SWL exchange. I had just had some 
OSL cards printed and I had been OSLing ama- 
teurs. Seeing that I did not get many returns I 
quit this idea. Noticing the three names in your 
exchange at that time I thought I would send them 
my card. I did so and received 100% returns. [ 
gradually picked up SWL stations and found that 
nineteen out of twenty are 100% OSLers. Within 
the two and a half months I have been doing this, 
I have received cards from twenty-nine states and 
seven countries. I have now started a club for 
all SWLs who OSL 100%. If anybody would be 
interested in swapping QSL cards, letters or join- 
ing my club, just drop me a line. 


Joun CuHIpps, 
2719 Pershing Ave., — 
San Bernardino, Calif. 


ANSWERS TO PUZZLE DIA- 
GRAM ON PAGE 558 


1. No battery is shown in the microphone 
and filament supply circuit. 

2. Secondary winding of transformer T1 
not grounded. 


3. No bypass condensers shown on either 
grid bias resistor. 


4. The 6SF5 tube has no sereen-grid, al- 
though one is shown in the diagram. 


5. The 6N7 tube shells are not shown 
grounded, as they should be. 


6. The plate and grid members of the 6SF5 
and the 6N7 are coupled by a resistor 
instead of a condenser; also this creates 
a short-circuit across “B” plus and “B” 
minus, and would burn out the plate 
supply unit. : 

7. The second grid of the first 6N7 tube 
should be connected to the first grid, 
and not to the high voltage plate-supply 
wire. 


8. Single filaments are shown in both 6N7 
tubes, instead of double filaments. 
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RADIO & TELEVISION - 


More Power 
Less $$ 


Announced 3 years ago to the month—a winner in 
the 9th ARRL SS Contest—most used transmitting 
triode by winners of the 10th ARRL SS Contest— 
RCA-809 continues to ride the tide of fame. 


Employed for amateur use under the ICAS Ratings, 
the RCA-809, priced at only $2.50 net, provides 
you with a tube that competes, with ample safety 
factor, with the “big fellows’. For example, one 
809 in class C telegraph service will handle 100 
watts input. Two 809’s in class B modulator ser- 
vice will modulate 100% an r-f stage up to 290 
watts input! The tube has a high amplification 
factor of 50. (It requires, therefore, a bias of only 


LOW-MU RCA-1623. Similar to the 809, the RCA-1623 has an amplification 


- Economy 


—10 volts at a d-c plate voltage of 1,000 volts in’ 
class B modulator service.) Furthermore, the tube 
will operate at its maximum rating all the way up 
to 60 Mc and at reduced ratings up to 120 Mc! 


Other features include the new, low-loss Micanol 
base, the largest anode in its class for real dura- 
bility under temporary overloads, special ceramic 
insulation—the same as used in tubes selling for 
many times the price of the 809—and the famous 
RCA thoriated-tungsten filament, And don’t for- 
get that the filament voltage rating is_@.3 

volts—a feature not to be ovetlooked in 

emergency work forefficient transmitter 

operation direct from a storage battery... 


factor of only 20. Like the 809, it is excellent for use as an r-f power amplifier, 
frequency doubler, class B modulator, or oscillator. Unaffected by ordinary 
plate-load variations and grid-excitation changes, this tube is an extremely 
stable oscillator. It performs smoothly at wavelengths as low as 242 meters! 


RCA-1623 ... AMATEUR NET PRICE, $2.50 


From microphone | 
to antenno 


NCE again Hallicrafters lead 

the amateur communications 
field with quality and performance im 
one of the #reatest values ever ofered. 
The New 1941 15-Tube Super Sky- 
rider, the best selling quality com- 
muffications receiver,” gives you all 
the features, even the ones usually 
found on higher priced receivers, in- 
cluding electrical band-Spread over 
entire range of the receiver. 


Check these points: Rigid girder 
construction chassis, 15 tubes — 6 
Bands—Frequency range.550 kc. to 
43 me.—Large, calibrated main -dial— 
Band-spread dial ealibrated for the 


THE BEST SELLING 


10,,20, 40, 80 meter amateur bands 
als® on the International short wave 
Broadcast Channels—Tone Control— 
Send-Receive switch—ANL Switch— 
RF Gain Switch—AVC-BFO Switch 
—2 stages preselection — Improved 
adjustable noise limiter — Beat Fre- 
quency Oscillator — antenna trimmer 
—AF Gain switch—6 position selec- 
tivity control — Bass boost switch— 
Wide Angle “S” meter — Band pass 
audio filter — Phone jack! Cabinet 
dimensions: 2014” x 144%,” x 944”— 
Price, with crystal and tubes, less 
only speaker, $159.50. (Hallicrafters- 
Jensen Bass Reflex Speakers Avail- 
able.) 


the hallccablert ine. 


6 CHICAGO, U.S. A. 
USED BY 33 GOVERNMENTS 
SOLD IN 89 COUNTRIES 


RECEIVER 


